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SYNOPSIS 

The  aeries  of  experiments  which  form  the  basis  of  this  research 
program  on  various  aspects  of  lie  detection  have  special  reference  to 
feasibility  considerations,  namely,  the  possible  use  of  a  computer  in  le 

detection. 

The  experiments  involved:  a  Simulated  Theft,  Denial-of-Actual- 
Crime  Denial-of-Classified-Information,  and  Countermeasure  Techni 
aues.  Cardiovascular,  respiratory  and  psychogalvanic  response  sys¬ 
tems  were  monitored,  recorded,  and  evaluated  for  lie  detection  capabili¬ 
ties.  Questionnaire.  Peak-of- Tension,  and  Association  techniques  were 
employed. 

Significant  results  were  obtained  in  the  Simulated  Theft  Experi¬ 
ment  The  lie  detection  examiners  were  able  to  differentiate  with 
significant  accuracy  among  the  Thief,  the  Lookout,  and  the  Innocent 
S-spect.  Independent  raters,  who  based  their  decisions  only  on  the 
physiological  recordings,  were  able  to  attain  the  same  degree  of 
LLracy  as  the  examiners.  Of  the  three  physiological  systems  employ¬ 
ed  the  psychogalvanic  response  was  evaluated  with  greatest  objectivity 
:nd  wasVund  to  yield  the  most  valid  results.  In  the  I^enial-of-Actual- 

Crime  and  in  the  Denial-of-Classified-Information  experiments,  succ 
in  detecting  lies  was  limited.  The  Countermeasure  Techniques  experi 
ment  indicL-ed  that  individuals  with  a  moderate  amount  of  training  can 
contaminate  the  physiological  records  with  irrelevant  respons  es  which 

enable  them  to  confuse  the  lie  detc<  mr  operator  and  thus  elude  de¬ 
tection.  The  Countermeasures  Techniques  experiment  points  “P 
possible  sources  of  invalidity  in  the  traditional  lie  detection  procedu.  . 

Despite  the  positive  findings,  limitations  in  objectivity,  un- 

controlled  invalidating  influences,  and  non-standardized  mstrumentat 

in  this  field  create  a  need  for  further  definitive  research  before  th 
computer  can  be  considered  as  an  integral  component  of  the  detection 

decision.  However,  the  need  is  critical  for  the  objectification  oft 
leasurements  of  various  aspects  of  the  physiological  patterns  used  m 
lie  detection  interpretations,  and  computer  type  programs  can  be  of 
great  service  in  the  solution  of  this  problem. 


CHAPTER  I 


THE  LIE  DETECTOR:  FEASIBILITY  FOR  COMPUTER  ANA  LYSIS 
A.  THE  COMPUTER  PROBLEM 

The  imaginative  and  flexible  use  of  the  modern  computer  has 
given  rise  to  many  dramatic  advances  in  technology,  in  business,  and 
in  such  practical  arts  as  weather  forecasting.  The  capability  of  the 
computer  to  digest  a  complex  mass  of  data  and  to  produce,  within 
minutes,  a  solution  to  the  problem  at  hand,  has  stimulated  both  the 
interest  and  ingenuity  of  many  scientists  working  with  intricate  and 
multiply  related  problems.  Certain  of  these  problems,  weather  fore¬ 
casting  being  a  case  in  point,  require  standby  solutions. 

It  is  no  surprise  that  the  possible  use  of  a  computer  in  lie  detec¬ 
tion  work  has  been  contemplated  in  some  circles.  On  two  accounts,  at 
least,  this  v'Ould  seem  to  bear  further  exploration.  The  first  is  com¬ 
plexity;  the  second,  speed. 

The  traditional  lie  detector,  frequently  called  a  polygraph  when 
more  than  one  channel  is  employed,  usually  has  three  recording  pens, 
each  monitoring  a  basic  physiological  reaction  such  as  respiration  or 
cardiovascular  change.  These  patterns  are  complex  and  not  too  easy 
to  evaluate  by  ordinary  visual  analysis,  despite  the  contention  of  some 
practicing  lie  detector  operators.  The  other  physiological  response, 
called  the  psychogalvanic  (or  electr odermal)  response,  although  simple 
in  form,  does  not  lend  itself  to  the  same  simplicity  in  interpretation. 
With  three  variables,  two  of  which  give  rise  to  highly  complex  patterns, 
the  problem  of  integrating  these  responses  so  as  to  yield  a  single  de¬ 
cision  is  indeed  a  formidable  one  for  even  the  most  competent  and  ex¬ 
perienced  lie  detector  operator.  He  makes  his  measurements  by  eye, 
his  evaluations  by  an  inner  mental  weighting  process,  and  his  decisions, 
in  large  part,  by  experiential  intuitions  and  hunches.  This  la  a  far 
cry  from  the  scientific  reputation  often  accorded  the  lie  detection 
process.  Many  of  the  complicated  operations  which  seem  to  he  inherent 
in  the  evaluation  of  polygraph  records  might  better  and  more  easily  be 
performed  by  a  computer. 

The  ordinary  lie  detector  expert  evaluates  the  charts  globally, 
usually  without  measuring  any  responses.  Pressure  of  time  is  the 
reason  given  for  not  taking  precise  measurements.  It  is  true  that  law 
enforcement  agencies  like  to  have  answers  immediately,  and  it  is  also 
true  that  the  measurement  of  the  physiological  responses  would  take 
considerable  time.  This,  then,  provides  a  second  reason  for  which  a 
computer  might  be  considered  in  the  processing  of  lie  detection  data. 
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It  can  be  programmed  to  measure  precisely  and  it  can  do  this  quickly. 

The  computer  might  be  able  to  perform  two  additional  and  re¬ 
lated  functions  for  lie  detection.  First,  the  outputs  of  the  polygraph 
could  be  combined  into  a  multivariate  decision  function  which  maxi¬ 
mizes  accuracy  by  optimally  weighting  the  different  physiological  re¬ 
actions.  This  would  require  the  precise  identification  of  deception 
criteria  and  the  development  of  discriminant  weights  to  be  program¬ 
med  into  the  computer.  In  the  second  place,  the  computer  could  be 
used  to  discover  new  criteria  of  deception  that  have  not  as  yet  been 
identified  in  the  complicated  physiological  patterns.  Harmonic  anal¬ 
ysis  might  reveal  aspects  of  the  physiological  responses  which  or¬ 
dinary  human  observation  could  not  readily  detect.  But  both  of  these 
possible  uses  assume  validity  and  objectivity  in  the  lie  detection  pro¬ 
cedure,  and  these  characteristics  require  verification.  The  feasi¬ 
bility  of  using  the  computer  in  lie  detection  depends  upon  the  adequacy 
of  the  lie  detector  to  help  detect  lies.  What  is  stressed  is  the  adequcy 
of  the  lie  detector  and  not  the  capability  of  the  operator.  For  t  e  prime 
requirement  in  computerization  is  that  its  input  be  objective  and  not 
dependent  upon  the  unique  tal;.nts  of  exceptionally  gifted  operators. 

B.  THE  LIE  DETECTION  PROBLEM 

Lie  detectors  have  been  highly  publicized  in  the  popular  press 
and  sometimes  exploited  by  unscrupulous  operators.  Nevertheless 
certain  dedicated  scientists  have  reflected  their  confidence  m  these 
procedures  by  suggesting  that  they  be  used  in  arms  control  inspection 
programs  (Orear,  1961).  Despite  the  faith  many  have  in  lie  detectors, 
there  has  been  very  little  relevant  research  on  those  persons  and  in 
those  areas  where  such  instruments  are  most  likely  to  be  used 
(Kubis,  1957). 

The  fundamental  difficulty  is  lack  of  standardization.  There  is 
disagreement  as  to  the  relative  values  of  the  physiological  responses 
used  in  lie  detection.  There  is  no  uniform  set  of  indices  to  serve  as 
a  criterion  for  deception.  There  is  an  expressed  dissatisfaction  with 
the  lack  of  instrumental  development  (Dana  and  Barnett,  19..7:  Dana, 
1958).  There  is  a  growing  awareness  of  the  degree  of  subjectivity  in 
volved  in  the  lie  detection  reports  (Holmes,  1958).  This,  then,  is  no 
the  picture  of  an  established  science.  Rather,  it  is  that  of  a  growing 

art. 

Because  of  the  great  increase  in  the  number  of  men 
hf.  He  detector  operators,  associations  have  been  formed,  qualification 
f orTuited;  .nd  some  attempts  at  psofesstonal.sat.on 
mitiated.  But  despite  the  acknowledged  needs  tor  scientific  research 
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in  the  field,  there  is  a  fairly  uniform  attitude  among  the  lie  detector 
examiners  that  their  work  is  an  art  in  which  the  vital  and  personal 
interaction  between  the  operator  and  the  suspect  can  never  be  eliminated. 
It  is  no  surpris'e,  then,  to  find  these  men  placing  great  emphasis  upon 
improving  interrogation  procedures ,  especially  those  for  eliciting  con¬ 
fessions.  This  may  well  be  a  tacit,  perhaps  subconscious,  acknowledg¬ 
ment  that  lie  detector  instruments  are  not  as  diagnostic  as  they  had  ex¬ 
pected  them  to  be.  However,  there  has  been  very  little  clamor  for  new 
instruments  and  new  approaches  in  a  field  that  has  been  threatened  with 
stagnation  because  its  growth  has  not  been  stimulated  by  new  and  imag¬ 
inative  ideas  for  quite  a  time. 

The  major  need  then,  is  a  thorough  re-examination  of  the  theory, 
procedures,  and  techniques  utilized  in  lie  detection.  The  major  problem, 
especially  as  it  concerns  the  use  of  the  computer,  is  the  objectification 
of  the  measurements  and  the  interpretations  of  lie  detector  responses. 
The  purpose  of  this  project  is  to  provide  some  evidence  concerning  the 
feasibility  of  introducing  the  computer  to  lie  detection  work.  To  attain 
this  objective,  major  emphasis  has  been  given  to  evaluation  of  those 
basic  elements  in  polygraph  examinations  which  are  closely  related  to 

objectivity. 


C.  SPECIFIC  AIMS  OF  THE  PRESENT  PROJECT 


Since  computerization  involves  electrical  inputs,  the  variation  in 
the  traditional  physiological  responses  must  be  evaluated  with  the  use  of 
new  transducers.  This  is  especially  pertinent  to  the  cardiovascular  and 
respiratory  responses  which  have  traditionally  relied  on  the  transmission 
of  pressure  changes  to  actuate  the  recording  pens. 


The  experiments  must  maintain  strict  controls  on  the  examiner 
in  order  to  evaluate  the  degree  of  subjectivity  in  his  evaluations.  To 
better  achieve  this  objective  several  examiners  must  be  used.  In  this 
way,  the  evaluations  of  a  particular  examiner  could  be  checked  by  an¬ 
other  who  would  make  his  interpretations  from  the  records  alone.  Final¬ 
ly,  the  objectivity  of  the  ratings  must  be  determined. 


The  research  plans  also  must  include  the  use  of  multiple  indica 
tors  and  multiple  approaches.  The  data  obtained  from  these  sources 
would  then  be  available  for  a  validity  study. 


Especially  important  is  the  problem  of  contamination  in  the  rec¬ 
ords,  whether  it  be  intentional  or  unintentional.  Some  light  must  be  shed 
on  this  problem,  in  the  event  that  deliberately  induced  distortions  can  be 
detected  only  by  the  operator. 
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D.  THE  PROJECT 

To  fulfill  the  ain^s  mentioned  above,  the  project  was  divided  into 
four  phases.  The  major  effort  was  confined  to  the 

Experiment  in  which  the  lie  detector  examiner  and  independent  raters 
attempted  to  differentiate  between  the  Thief,  his  lookout  and 
cent  Suspect.  Two  other  pilot  experiments  were  conducted  to  cay 
the  problem  of  realism  in  lie  detection  experiments.  The  objection 
to  laboratory  investigations  is  that  the  realism  of  an 

situation  can  never  be  fully  duplicated.  The  ^e-al- of- Actual- Crime 
Experiment  and  the  Denial- of- Classified -Knowledge  Experiment  at¬ 
tempt  to  study  the  issues  involved  in  the  problem  of  realism. 

To  study  the  several  elements  involved  in  objectivity,  five  exam¬ 
iners  were  trained,  for  a  period  of  three  months,  by  an  experience 
lie  detector  expert.  These  men  were  used  as  operators  and  ^  ' 

and  their  scoring,  interpretations,  and  decisions  were  evaluated  for 
cons  istency  and  objectivity. 

The  polygraph  used  in  the  project  recorded  respiratory,  cardio¬ 
vascular  and  psychogalvanic  response,  the  traditional  physiological 
measures  used  L  lie  detection.  These  provided  multiple  indices  to 
be  used  by  the  operators  and  raters  in  arriving  at  their  decisions.  T 
Multiple  approach  was  provided  by  three  methods  usually  associated 
With  lie  detection  procedures .  The  traditional  interrogation  -s  ^one 
through  standard  questionnaires.  In  addition,  data  were  available  from 
a  Free  Association  and  a  modified  Peak  of  Tension  Test. 

The  final  phase  involved  an  experiment  to  determine  the  extent 
,o  which  a  .“pect  could  manipulate  hi=  reactions  and  thereby  deceive 
tL  examiner  and  elude  detection.  Several  classes  of  counternseasures 
were  developed  and  their  efficiencies  evaluated. 

In  the  following  chapters,  these  phases  are  given 
ment.  The  next  chapter,  possibly  the  most  important  describes  the 
basic  instrumental,  examining,  and  interpretative  techniques  use 
s  everal  phas  es  of  this  project. 


CHAPTER  II 


METHODOLOGY;  SIMULATED  THEFT  EXPERIMENT 


A.  GENERAL  CONSIDERATIONS 

The  methods  and  procedures  used  in  the  Simulated  Theft 
Experiment  possess  sufficient  generality  to  be  directly  applicable 
to  the  other  experiments  described  in  later  chapters.  These  me 
ods,  then,  will  be  thoroughly  discussed  in  this  chapter. 

The  "theft"  provides  the  core  experience  under  examination 
in  the  lie  detector  test.  Its  description  will  enable  one  to  follow  the 
temporal  course  of  the  experiment,  that  is,  from  the  commission  of 
the  theft  to  the  lie  detector  examination.  In  this  section  the  consti¬ 
tutive  elements  of  the  test  situation--questionnaires,  association 
techniques,  and  instrumental  controls -will  be  thoroughly  • 

Some  minor  changes  in  methodology  introduced  midway  through  the 
experiment  will  be  treated  in  a  separate  section. 

The  evaluations  of  the  chart  recordings  provide  the  basic 
data  of  the  experiment.  The  nature  of  the  criteria  of  deception 
and  their  specific  use  in  the  analysis  of  the  records  will  form  a 
critical  section  of  this  chapter. 

Of  major  importance  and  basic  to  the  validity  of  the  results 
are  the  training,  ability,  and  objectivity  of  the  examiners  who  con¬ 
ducted  the  lie  detector  tests.  The  methods  used  to  estimate  the 
degree  of  confidence  in  their  ratings  and  in  their  decisions  will  also 

be  described  in  this  section. 

The  subjects,  their  behavior  and  cooperation,  and  their  re¬ 
actions  to  the  various  aspects  of  the  test  procedure  are  of  great 
importance  in  evaluating  the  lie  detector  as  an  investigative  too  . 

They  form  one  of  the  three  fundamental  poles  of  a  highly  interacting 
triad;  Examiner-Lie  Detector-Suspect. 

The  concluding  sections  of  this  chapter  will  treat  several  im 
portant  problems,  such  as  realism  in  lie  detection  experimentation 
leakage  of  information  about  the  details  of  the  experiment,  and  tension 
and  anxiety  in  subjects  as  possible  invalidating  influences  in  lie  de¬ 
tection  tests . 
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B.  THE  SIMULATED  THEFT  SITUATION 

Stated  simply,  the  theft  situation  involved  a  student  (THIEF) 
who  stole  the  money  in  a  pamphlet  rack  with  the  help  of  another 
student  who  served  as  a  LOOKOUT  to  warn  him  of  approaching  stu¬ 
dents  or  faculty.  Since  the  "culprits”  left  the  ^  cene  of 
bv  different  routes  without  communicating  to  each  other,  the  Lo 
oL  did  not  know  what  and  how  much  was  taken  from  the  money 
chamber  of  the  pamphlet  rack.  Both  Thief  and  Lookout  were  later 
tested  by  a  lie  detection  EXAMINER.  Another  student,  unknown 
to  the  Thief  and  Lookout,  was  also  tested  by  the  examiner.  Since 
he  knew  neither  who  was  involved  in  the  crime  nor  what  was  stolen, 
he  was  an  INNOCENT  SUSPECT.  The  order  in  which  these  students 
were  examined  was  randomly  determined  before  the  experimen  e- 
gan.  At  no  time  after  the  theft,  or  before  the  examination,  were  th 
three  students  of  this  group  in  contact  or  in  communication  with  each 

other. 

The  control  of  the  situation  was  in  the  hands  of  a  SUPERVISOR 
who  took  care  of  the  instructions,  maintained  the  order  of  testing, 
and  interviewed  the  students  briefly  after  the  lie 

lie  detection  examiner  was  given  no  cues  or  clues  as  to  the  exp er 
mental  role  of  the  students  he  examined.  His  job  was  to  determine 
this  from  the  records  obtained  in  his  lie  detector  test. 

1.  Recruitment  of  Subjects 

Students  of  the  college  were  contacted  informally  in  c^^' 
teria.  at  student  meetings,  or  in  a  class.  A  brief 

lects  were  needed  in  a  research  project,  and  that  they  would  oe  paid 
for  their  participation  in  it,  usually  sufficed  to  attract  t 
When  told  that  there  was  an  added  opportunity  to  win  a  substantial 
money  prize,  they  generally  volunteered 

arranged  If  two  or  more  students  were  contacted  at  the  same  t  me, 
they  were  given  appointments  for  different  days  so  that  they  would  not 
become  members  of  the  same  group.  The  majority  of  students  were 
oMaTed  as  subjects  on  this  appointment  has  is  However  when  a 
subject  failed  to  keep  his  appointment  it  ^ ent 

visor  to  recruit  a  new  member  to  fill  out  the  necessary 

for  the  group  scheduled  at  that  time.  Usually  the  supervisor  was 
helped  in  this  task  by  an  assistant. 

Although  not  all  students  volunteered  for  the  experiment,  no 
biasing  factor  could  be  observed  in  the  groups  finally  selected.  T 
Lpaid  vol^teer  bias  was  no,  present.  There  »as  no  ev.dence  of  un- 
nsual  or  morbid  interest  in  psychological  enperimentatmn  by  the  stu- 


dents  who  volunteered,  nor  was  there  any  evidence  that  fear  of  psycholo¬ 
gists  motivated  those  who  did  not  volunteer.  The  reasons  for  declining 
to  be  an  experimental  subject  seemed  valid  and  sensible. 

The  recruitment  directions  may  be  found  in  Appendix  A. 


2.  Role  of  Supervisor 

I 

When  the  three  students  began  arriving  for  their  appointment, 
the  supervisor  assigned  each  to  a  separate  waiting  room.  In  this  way 
the  student  who  was  to  be  the  Innocent  Suspect  could  not  know  the 
identity  of  the  other  members  of  the  group.  One  of  the  group  was 
randomly  assigned  the  role  of  the  Innocent  Suspect.  The  other  two 
students  were  then  given  specific  instructions  about  the  experiment. 


First,  the  two  students  drew  lots  for  -the  task  they  were  to 
perform,  one  to  be  a  Thief,  the  other  a  Lookout.  They  were  then 
told  that  a  pamphlet  rack  was  located  in  the  basement  and  that  the^ 
Thief  was  to  rob  it  of  its  contents.  Since  the  entrance  to  the  men  s 
lavatory  was  on  the  same  corridor,  a  Lookout  was  necessary  to 
warn  the  Thief  of  any  approaching  student  or  faculty  member.  They 
were  to  develop  whatever  signals  were  necessary  to  safeguard  them¬ 
selves  from  detection  or  apprehension  by  those  passing  by.  In  fact, 
they  were  warned  not  to  get  caught. 

So  as  not  to  be  seen  together,  they  were  to  return  to  the  test¬ 
ing  room  by  separate  routes  as  soon  as  the  theft  had  been  comp  ete  . 
This  instruction  also  served  to  prevent  communication  between  the 
Thief  and  the  Lookout  after  the  crime.  In  this  way  the  Lookout  wou  d 
not  know  how  much  money  was  in  the ‘pamphlet  rack  nor  what  else 
could  have  been  taken.  To  guarantee  this  outcome,  both  the’-Thief 
and  the  Lookout  were  further  instructed  not  to  talk  to  each  other  after 

the  crime. 


Both  subjects  were  finally  told  that  they  would  be  examined 
and  questioned  about  the  crime.  They  were  instructed  to  deny  any 
participation  in  or  knowledge  of  the  robbery. 


Throughout  his  instructions  the  supervisor  used  such  words  as 
-rob”,  -steal”,  "danger”,  and  "do  not  get  caught'- and  never  such  words 
as  "experiment",  "you  don't  have  to  worry",  and  fake  robbery  .  T 
purpos  e  was  to  ins  till  a  s  erious  attitude  into  both  subjects  and  to  gener¬ 
ate  a  climate  of  danger  which  would  be  threatening  and  which  they 
would  try  to  avoid  or  minimize.  That  this  was  actually  the  case  is 
illustrated  by  the  sudden  return  of  two  breathless  subjects  very  soon 
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after  they  left  to  corximit  the  crime.  The  supervisor  was  to 

•an  them  for  testing  when  they  informed  him  that  they  had  no  y 

nnnnt  nasserbv  with  suspicious  and  punitive  attitudes.  Although 

their  feelings,  this  was  an  exciting,  though  not  pleasant  experien  . 
However!  a^iscussion  of  the  problem  of  realism  in  experiments  of 
this  type  will  be  reserved  for  a  later  section. 

Once  the  "crime”  was  completed,  the  supervisor  was  respon¬ 
sible  for  the  proper  routing  of  the  subjects  to  the  examiner  in 
.e.ting  room.  At  thi.  point  the  Lid  that 

ltl;- t";;.".:  ro^ro‘ai„d  r -.oi'orrdLe  jeLionea 

LotiTu  bL  Since  he  had  nothing  to  do  with  the  theft,  there  was 
foLLg  to  be  concerned  abont.  All  he  had  to  do  was  to  answer  the 

questions  truthfully. 

Each  subject  was  then  escorted  to  the  testing  *'''  ‘“/"f 

visor  and  briefly  introduced  to  the  examiner.  After  the  test, 

LcrreturLd  to  the  supervisor  who  interviewed  hins  br.efly  about  hi. 
attltudlrand  reactions  to  the  experiences  he  had  just  endergone  The 

-?:vrr-LrhiLLnurra%irg^^ 

his  participation  in  the  research. 

For  the  actual  instructions  and  directions  given  by  the  super¬ 
visor,  the  reader  is  referred  to  Appendix  A. 


3.  Role  of  Examiner 

Simply  considered,  the  role  of  the  examiner  involved 
the  examination  room  and  the  machine,  testing  e  ^ 

and  filing  the  records  obtained,  and  dismantling  the  machine. 

Five  to  ten  minutes  before  the  subjects  arrived  for  their  appoint- 
tive.  to  cralatprl  himself  in  the  examining  room 

ment,  the  lie  detection  examiner  isolated  himseii 


e 
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to  put  the  testing  equipment  in  order  and  to  warm  up  the  machine  . 

This  also  precluded  his  involvement  with  the  "suspects  before  the 
examination. 

Parenthetically,  it  may  be  mentioned  that  the  lie  detection  ex¬ 
aminers  also  served  as  supervisors  for  their  co-workers.  Thus,  in 
the  examination  of  any  one  group  there  was  always  one  supervisor  and 
one  examiner.  When  the  testing  load  was  particularly  heavy,  the  men 
inter-changed  roles.  This  team  approach  provided  variety,  eliminated 
fatigue,  minimized  emergencies,  and  made  it  possible  to  maintain  a 
relatively  constant  work  schedule. 

After  the  brief  formal  introduction  of  the  subject  by  the  super¬ 
visor,  the  examiner  made  a  brief  statement  concerning  the  machine: 
that  it  was  a  lie  detector,  and  that  it  was  efficient  in  discriminating 
guilty  from  innocent  individuals.  The  attachments  were  placed  on  the 
subject-the  pneumograph,  the  finger  oncometer,  the  palmar  electrode, 
and  a  microphone.  After  a  brief  normative  period  which  provided  a 
sample  of  the  subject's  reactivity  and  which  also  served  to  test  the 
adequacy  of  the  attachments,  the  examination  began.  A  brief  associa¬ 
tion  test  was  used  first,  followed  by  a  questionnaire  requiring  only 
YES  or  NO  answers.  Next  in  order  was  a  modified  peak  of  tension 
test.  Finally,  a  second  form  of  the  questionnaire  concluded  the  test. 

To  discourage  questioning  from  the  subject  after  the  test,  the  examiner 
told  him  to  report  immediately  to  the  supervisor  who  had  further  in¬ 
structions  for  him. 

The  final  task  for  the  examiner  was  to  evaluate  the  records. 

This  will  be  discussed  fully  in  the  section  on  the  analysis  of  the 
records.  , 

For  the  actual  instructions  given  by  the  examiner  refer  to 
Appendix  A. 

4.  The  Obligations  of  the  Subjects 

Each  subject  first  filled  out  a  preliminary  questionnaire  which 
included  many  of  the  background  questions  used  later  in  the  lie  detection 
examination.  At  this  point  he  signed  a  statement  to  the  effect  that  he 
would  not  discuss  any  details  of  the  research  project  with  his  family  or 
friends  for  approximately  a  year.  He  was  not  aware  that  the  lie  detec¬ 
tion  examination  would  include  a  question  to  test  whether  subjects  did 
discuss  any  phase  of  the  research  with  anyone  outside  the  project  sta  f. 

After  the  lie  detection  test,  the  Thief  and  the  Lookout  filled  out 
a  rating  scale  to  assess  their  tension-anxiety  state  during  tne  robbery, 
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while  waiting  to  be  tested,  and  during  the  actual  questioning  m  the  inter¬ 
rogation  room.  In  addition,  they  were  required  to  estimate  how  often 
during  the  lie  detection  test  they  felt  they  "gave  themselves  away  by 
their  physiological  reactions.  Finally,  they  indicated  how  many  people 
were  in  the  vicinity  while  they  were  "robbing"  the  pamphlet  rack.  T  e 
Innocent  Suspects  also  filled  out  a  rating  scale  covering  their  feelings 
of  anxiety  while  waiting  for  the  test  and  during  actual  interrogation. 

They  were  also  required  to  estimate  how  many  of  their  physiological 
responses  might  have  been  interpreted  as  guilty  reactions. 

The  preliminary  questionnaire  and  the  rating  scales  may  be 
found  in  Appendix  A. 


5.  The  Theft  Situation 

The  object  stolen  was  money.  The  reason  for  this  choice  was 
that  money  is  easily  handled  and  pocketed  and  would  be  in  the  Thief  s 
possession  while  he  was  being  examined.  The  amount  in  the  coinbox 
was  $1.  25.  not  an  unusual  amount.  The  striking  feature  was  in  the 
denomination;  a  dollar  bill  and  a  quarter.  The  usual  coins  in  a  pamph¬ 
let  rack  are  nickles  and  dimes.  Since  coinboxes  are  not  opened  by 
students,  the  Thief  and  the  Lookout  had  to  approach  the  robbery  with 
some  degree  of  uncertainty  as  to  where  the  coinbox  was  and  how  diffi¬ 
cult  it  might  be  to  pry  it  open.  (In  the  second  phase  of  this  experiment, 
a  button  was  also  included  in  the  coinbox.  ) 

The  pamphlet  rack  was  chosen  because  these  could  be  used  to 
display  religious  pamphlets  the  sale  of  which  usually  provides  money  for 
mission  work  and  charity.  Stealing  from  such  sources  is  considered 
a  particularly  heinous  crime  in  a  student  population  such  as  at  Fordham. 

The  location  of  the  rack  was  deliberately  chosen  to  provide  a 
source  of  kndom  traffic.  In  the  basement  off  a  stairwell,  on  the  way 
to  the  men's  lavatory,  and  near  a  soda  dispensing  machine,  the  pamph¬ 
let  rack  provided  a  vulnerable  situation  insofar  as  detection  was  con¬ 
cerned.  This  fear  of  detection  was  further  emphasized  by  the  directions 
which  stressed  "not  to  get  caught. 


The  theft  situation,  then,  had  a  risk  factor  connected  with  it. 

There  was  also  uncertainty  as  to  approach,  and  readily  aroused  gui  t 
as  to  the  object  to  be  robbed.  The  amount  taken  was  easily  remem  er- 

ed.  Since  a  prize  was  being  Offered  for  those  who  best  fulfilled  the 

requirements  of  their  role,  motivation  was  strong  and  s ustained  through¬ 
out  the  course  of  the  experiment.  The  features  of  excitement,  fear, 
possible  guilt,  and  reward  for  success  provide  many  of  the  psychologica 
elements  present  in  a  real  crime.  The  specificity  of  the  criminal  act,  of 
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the  object  taken,  and  of  the  roles  assumed  made  it  possible  to  develop 
uniform  interrogation  procedures  for  all  subjects.  From  the  design  of 
the  experiment,  and  from  all  accounts  volunteered  by  the  subjects,  it 
is  reasonable  to  assume  that  the  inner  experiences  of  the  subjects  would 
not  be  too  different  from  those  experienced  in  a  real  theft. 

C.  THE  LIE  DETECTION  TESTING  PROCEDURES 

1.  The  Association  Test 

The  association  test  consisted  of  1 1  two-syllable  words  among 
which  were  interspersed  the  critical  ones ,  --BUTTON,  LOOKOUT,  COIN 
BOX.  The  positions  these  occupied  in  the  association  list  were  3,  6  and 
9.  Thus,  each  of  these  words  was  surrounded  by  two  non-critical  ones, 
the  comparison  stimuli. 

The  word  BUTTON  pertained  to  the  button  that  was  included  in 
the  coinbox  in  addition  to  the  $1.25  in  money.  Only  the  Thief  would  be 
aware  of  this.  The  word  LOOKOUT  was  expected  to  arouse  a  pro¬ 
nounced  emotional  reaction  in  the  subject  who  was  an  accomplice  to  the 
Thief.  The  word  COINBOX  was  presumed  to  have  greatest  emotional 
connotation  for  the  Thief.  Clearly,  the  problem  of  discriminating  the 
Innocent  Suspect  from  the  other  two  posed  no  difficulty,  provided  the 
association  procedure  v.'as  valid.  But  to  discriminate  the  Thief  from 
the  Lookout  was  expected  to  be  much  more  difficult  because  of  the 
identity  of  their  objective  (robbery)  and  the  similarity  of  their  feelings 
(guilt)  during  the  experiment.  The  word  BUTTON  was  the  only  one 
•that  had  the  potentiality  of  clearly  evoking  an  emotional  response  in  the 
Thief  without  doing  so  in  the  Lookout.  To  provide  an  additional  source 
for  this  discrimination,  the  modified  peak  of  tension  test  was  added  to 
the  procedure,  and  this  is  described  in  the  next  section. 

It  was  emphasized  that  all  association  words  contained  two 
syllables.  This  uniformity  of  structure  was  necessary  because  the 
critical  words  had  two  syllables.  Since  there  might  be  a  possible 
difference  in  reactivity  to  frequently  used  words  in  contrast  to  those 
with  low  frequency  usage,  the  "buffers”  surrounding  the  critical  words 
were  selected  for  equivalent  word  count  values  in  The  Teacher's  Word 
Book  (Thorndike  and  Lorge,  1944). 

In  the  test  procedure  the  association  list  was  given  twice.  It 
was  felt  that  the  validity  of  the  association  test  would  be  increased  by 
a  second  administration. 

The  test  and  the  associated  directions  are  presented  in  Appendix 

A. 


-12  - 


2.  The  Questionnaires 

1  tr,  the  fact  that  a  number  of  questions 

The  subjects  were  committed.  They  were  in- 

ructe"  “"=wt:rty'h;rvEs  or  NO. 

rere^rrln  :hh;‘c°ts‘:%tr',rrs"  »ay  £ou„d  >„  Appendix  A. 

Ouestionnaire  A  was  <=-P-,f 

into  three  distinct  groups  ^  questions.  These  were 

procedure.  One  group  cons^  --Did  you  take 

concerned  with  the  deta  critical  questions  in 

the  money  from  the  coinbox?  There  ^ 

each  ,sestio„nair=  '“Vs^c^fgro:,;  consisled  of  the  Co^ 

nine  for  the  critical  gr  p.  „  -  Personal  nature,  tending  to  elicit 

questions.  matter-of-fact 

more  concern  from  t  p  ^  .  j  TM-artical  experience  has  shown 

,„,s.io„s.  rea^^  than  other 

that  these  questions  cause  gre  J.  ^^as  "Is  your  draft  status 

factual  questions.  An  J  questions  of  this  type,  each  being 

lA?"  A  questionnaire  auestions  was  to  serve  as 

repeated  three  times.  1  questions  could  be  compared, 

a  reference  base  against  which  the  ..^id  you  eat  break- 

Thus,  in  a  criminal  situation.  _ ?" 

fast  this  morning?"  to  serve  as  latter  question,  even 

would  patently  impacts  of  eating  and  murdering 

in  an  innocent  suspect.  Th  ^  ^  _ r-rymryns ed  of  Matter-of- 

xre  far  Vr^arV  f-.rTueaf’iohs  thafTIT^ 

|Mvl“rrao;jec?;rom  .he  emo.fooaf  J':— ^rira  “-oor'^'^^ 
cUsaeiV"  Vrw*riL‘’lther  grops,  there  were  three  such  questions, 
each  used  three  times  in  a  questionnaire. 

p.  the  preseot  experiment,  ‘-:.’-:r”r;r’’er„f 

by  a  control  and  followed  by  a  matter-of-fact  quest  ’  / 

anticipation  and  specific  ;hteracUons  ea  h  -".tol 

each  critical  question  only  once  of  Control- 

wherein  a  critical  question  was 
_Critical-_Matter  o^^^q  predecessor  and  successor, 

always  evaluated  in  terms  oi  us  f 

=  .  of  the  preliminary  written  questionnaire,  given  to 
The  purpose  of  the  preiim  y  provide  the  examiner 

each  subject  before  the  experimen  S  ^  questions,  and  to  familiarize 
with  a  supply  of  control  and  matter-of-fact  questio 
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the  subject  with  the  questions  he  might  be  asked.  He  had  already  been 
told  that  he  would  be  questioned  about  the  pamphlet  rack.  Acquaintance 
with  the  questions  in  the  preliminary  questionnaire  should  have  tended 
to  equalize  the  "familiarity"  value  of  all  questions  finally  used  in  the 
test  procedure. 

Questionnaire  B  was  similar  in  structure  to  Questionnaire  A. 
purpose  was  to  provide  additional  critical  questions  describing  aspects 
of  the  crime  other  than  those  treated  by  Questionnaire  A.  Since  key 
questions  in  a  crime  are  frequently  repeated  or  rephrased  in  subsequent 
interrogation,  the  question  "Do  you  have  the  coinbox  money  with  you? 
was  used  in  exactly  the  same  form  in  Questionnaires  A  and  B. 

Questionnaire  B  differed  in  one  important  respect  from  Question¬ 
naire  A.  It  included  a  special  question  which  was  used  at  the  very 
end  of  the  test  session.  This  question,  "Before  today,  did  anyone  tell 
you  the  details  of  this  theft?"  functioned  as  a  deterrent,  in  that  it 
served  to  remind  the  subject  that  the  test  procedure  included  a  check 
on  information  leaks.  Its  use  at  the  end  of  the  test  session  did  not 
destroy  the  comparability  of  the  two  questionnaires  since  the  special 
question  was  not  considered  an  integral  part  of  Questionnaire  B. 

Qccas ionally,  unusual  circumstances  make  a  particular  question 
inappropria.te  for  a  subject  who  cannot  give  a  clear-cut  YES  or  NO 
response  to  it.  To  avoid  the  tension  that  would  arise  from  continued 
repetition  of  such  a  question,  alternate  control  and  matter-of-fact 
questions  were  supplied  with  each  questionnaire.  The  examiner  could 
use  these  in  place  of  inappropriate  questions.  Two  additional  ques¬ 
tions,  called  energizers,  were  available  in  situations  where  the  sub¬ 
ject's  psychogalvanic  reactivity  indicated  that  he  was  becoming  drowsy. 
In  these  instances,  a  question  such  as  "Do  you  like  Bing  Crosby  as  a 
singer?"  was  introduced  after  a  particular  triad  was  completed.  Such 
a  question,  because  it  involved  an  evaluative  attitude  and  because  it 
was  very  different  in  content  from  the  others,  invariably  "awakened 
the  subject  and  increased  his  physiological  respons  ivity. 

3.  The  Modified  Peak  of  Tension  Test 

Questionnaire  B  was  not  used  immediately  after  Questionnaire  A. 
A  Modified  Peak  of  Tension  Test  was  interpolated  between  them  in  order 
to  prevent  adaptation  effects  from  affecting  the  galvanic  skin  response. 
The  interpolated  test  tended  to  preserve  alertness  and  provided  the 
examiner  with  possible  additional  evidence  as  to  the  guilt- innocence  . 
status  of  the  persons  tested. 
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Theoretically,  a  peak  of  tension  test  is  one  in  which  the  location 
of  the  critical  stimulus  is  known  or  correctly  anticipated  by  the  guilty 
suspect;  as  a  result,  his  responses  tend  to  increase  as  the  critica 
stimulus  is  approached  and  then  sharply  decline  once  that  point  is  passe  . 

A  simple  example  will  serve  to  illustrate  the  structure  of  such  a 
test.  Suppose  five  dollars  were  stolen.  The  examiner 

following  stimuli  words  in  order:  one  dollar,  two  dollars  three  dollars 
.  four  dollars,  five  dollars,  six  dollars,  seven  dollars ,  eight  dollars .  The 
suspect  will,  undoubtedly,  say  NO  to  each  stimulus,  if  it  is  in  the  form 
of  a  question.  Or,  he  may  be  instructed  to  give  no  answer  to  each  of 
the  stimulu.  The  naive  theory  associated  with  this  test  assumes  that  the 
subject  will  increase  in  reactivity  as  the  stimuli  get  closer  to  the  critical 
issue,  namely,  the  five  dollars .  At  this  point,  maximum  {or  peak) 
responsivity  is  expected.  Thereafter,  reactivity  should  drop  in  a  rather 

dramatic  fashion. 

This  procedure  was  modified  by  having  the  subject  respond  with 
a  number  just  one  unit  larger  than  that  presented  as  a  stimulus.  The 
numbers  used  were;  84,  99.  114,  124.  134,  139.  The  subjects  were 
advised  that  99  meant  99  cents  etc.  Since  only  the  Thief  knew  the 
amount  of  money  stolen,  he  alone  was  expected  to  react  significantly 
to  124;  all  the  more  so,  it  was  felt,  because  he  had  to  mention  t  e 
exact  amount  taken  from  the  coinbox. 

The  directions  for  the  test  may  be  found  in  Appendix  A. 

D.  CHANGES  IN  PROCEDURE 

Although  the  subjects  promised  not  to  talk  about  the  experi¬ 
ment  for  a  period  of  a  year,  it  was  felt  that  some  information  leaks 
might  still  occur.  Consequently,  some  minor  changes  were  made 
in  the  procedure  at  the  half  way  point  in  the  experiment.  One  purpose 
was  to  disturb  the  confidence  a  subject  might  have  in  any  i  ega  in 
formation  he  received.  At  the  same  time,  the  changes  were  to  incor¬ 
porate  whatever  improvements  could  be  made  in  the  test  procedure. 
However,  they  were  not  to  be  so  drastic  that  comparability  between 
the  first  and  the  second  amended  phase  would  be  meaningless. 

The  original  plans  called  for  100  experimental  groups.  Be¬ 
cause  of  the  relative  complexity  of  the  experiment  and  the  emotional 
tension  it  engendered,  it  was  felt  that  many  groups  would  be  lost  for 
failure  to  follow  directions.  Anticipated  breakdowns  in  instrumenta¬ 
tion  were  expected  to  bring  about  the  elimination  of  other  groups.  For 
these  reasons,  125  groups  were  scheduled,  a  number  sufficiently 
large  to  guarantee  a  final  total  of  100  experimental  units.  Changes  in 
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procedure  were  introduced  after  the  sixtieth  group  was  tested,  approxi¬ 
mately  midway  in  the  experiment. 

1.  Changes  in  Questionnaires 

TO  better  appreciate  the  changes  in  the  questionnaire,  the  critical 
questions  are  reproduced  below  for  both  sections  of  the  experiment. 

Critical  Questions  in  First  Section 

Questionnaire  A 

1.  Do  you  know  who  took  the  money  from  the  coinbox? 

2.  Did  you  take  the  money  from  the  coinbox? 

3.  Do  you  have  the  coinbox  money  on  your  person? 

Questionnaire  B 

1.  Are  you  completely  innocent  of  this  crime? 

2.  Did  you  act  as  a  lookout  for  the  thief? 

3.  Do  you  have  the  coinbox  money  on  your  person? 

Critical  Questions  in  Second  Section 
Questionnaire  A 

1.  Were  you  an  accomplice  to  the  thief? 

2.  Did  you  take  the  money  from  the  coinbox? 

3.  Do  you  have  the  coinbox  money  with  you? 


Questionnaire  B 

1.  Do  you  know  how  much  money  was  in  the  coinbox? 

2.  Did  you  act  as  a  lookout  for  the  thief? 

3.  Do  you  have  the  coinbox  money  with  you? 

The  elimination  of  the  first  critical  question  in  Questionnaire  B 
(First  Section)  was  the  major  change.  It  was  the  only  critical  ^^J^^tion 
that  had  to  be  answered  by  a  YES.  Its  exclusion  from  the  second  section 
of  the  experiment  made  it  possible  for  NO  to  be  the  uniform  response 
to  all  critical  questions  relating  to  the  theft.  In  Questionnaire  A  the 
change  in  the  first  question  served  to  provide  a  logically  clearer  dis 
cSnation  between  the  Thief  and  the  Lookout.  The  change  m  he  third 
question  was  stylistic  in  character.  No  changes  were  made  in  the  con¬ 
trol  or  matter-of-fact  questions. 


2.  Change  in  Coinbox  Contents 


To  provide  the  robbery  with  an  element  of  which  only  the  Thief  o 
would  have  knowledge,  a  button  larger  than  a  quarter  was  introduced  into 
the  coinbox  along  with  the  $1.  25.  The  size  and  color  of  the  button  were 
readily  distinguishable  from  a  silver  coin.  It  was  anticipated  that  this 
would  provide  uniqueness  to  the  Thief's  experience.  It  would  also  pro¬ 
vide  the  Free  Association  Test  with  a  better  stimulus  for  discriminating 
between  the  Thief  and  the  Lookout. 

3.  Changes  in  the  Free  Association  Test 

In  the  first  half  of  the  experiment,  the  critical  words  in  the 
Free  Association  Test  were:  pamphlet,  lookout,  coinbox.  With  the 
change  in  the  coinbox  contents,  the  word  button  was  substituted  for 
pamphlet.  A  further  change  in  procedure  was  to  administer  the  test 
twice,  one  administration  immediately  following  the  other.  Under 
these  conditions,  the  second  application  could  also  serve  in  a  peak  of 
tension  capacity. 

There  is  no  doubt  that  the  changes  introduced  mto  the  second 
phase  of  the  experiment  provided  bette?  controls  and  greater  oppor¬ 
tunities  for  correct  discrimination  ambng  the  three  types  of  suspects. 

But  basically  the  experiment  remained  the  same.  For  this  reason,  the 
descriptions  of  the  techniques  referred  mainly  to  the  form  in  which 
they  were  used  in  the  second  section* 

E.  INSTRUMENTATION 

The  three  standard  physiological  responses  used  in  lie  detection 
are  blood  pressure  and  pulse  indications,  respiration,  and  the  psycho¬ 
galvanic  response.  When  packaged  as  one  unit,  the  three  instruments 
measuring  these  reactions  are  called  a  Polygraph.  Several  different 
companies  manufacture  polygraphs  which  record  all  three  responses  on 
one  chart.  The  pens  that  record  blood  pressure  and  respiration  are  m 
mechanical  contact  with  the  pressure  chambers  that  are  connected  wit 
an  arm  cuff  and  with  a  rubber  pneumograph. 

Since  one  of  the  objectives  of  this  research  was  to  determine 
the  feasibility  and  advisability  of  computer  coupling  with  the  traditional 
lie  detector,  such  reactions  had  to  be  transformed  to  voltage  changes. 
The  psychogalvanic  response  is  usually  recorded  in  the  desired  form, 
but  transducers  had  to  be  used  for  the  pressure  changes  generated  by  the 
cardiovascular  system  and  by  the  lungs.  A  further  change,  one  that  has 
been  long  desired  by  most  lie  detection  operators,  was  introduced.  The 
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usual  medical  pressure  cuff  is  very  uncomfortable  and  cannot  be  used  in 
prolonged  interrogation  becaus  e  of  possible  damage  to  the  blood  vessels 
in  the  arm.  For  this  reason,  it  was  decided  to  us  e  a  volume  plethysmo- 
graph  which  would  yield  recordings  from  a  single  finger  without  dis¬ 
comfort  to  the  subject.  There  is  some  indication  that  the  plethysmo- 
graph  might  serve  as  a  reasonably  adequate  substitute  for  the  blood 
pressure  cuff  (Dana,  1958;  Davis,  1961)" 

The  Model  5  Polygraph,  manufactured  by  the  Grass  Instrument 
Company,  was  used  in  this  research.  A  photograph  of  the  Grass 
Polygraph  is  included  in  Appendix  F. 

1.  The  Psychogalvanic  Unit 

A  low  level,  high  gain,  D.  C.  pre-amplifier  (5P1)  recorded  the 
psychogalvanic  response,  A  50  microamp  current  was  pas  sed  through 
the  electrodes  with  impedance  of  2.3  megohms.  Under  conditions  of 
maximum  sensitivity,  a  pen  deflection  of  one  centimeter  was  equivalent 
to  a  100  ohm  change.  High  stability  was  indicated  by  a  maximum  drift 
of  3  microvolts  per  hour.  Balance  voltages  had  an  accuracy  of  1  per 
cent. 


Two  nickel  silver  electrodes  (2  1/4”  x  1  1/2")  were  attached  to 
the  palmar  surface  of  each  hand.  Rubber  straps  were  used  to  keep  the 
electrodes  attached  to  the  palms.  The  subject  rested  each  hand  com¬ 
fortably  upon  the  wide  flat  arms  of  a  special  chair  used  for  interroga¬ 
tion.  Since  the  subject  was  warned  against  arm  or  finger  movements 
and  since  the  positiorTof  his  arms  was  quite  comfortable,  relatively 
few  movements  were  made  and  no  records  were  rejected  because  of 
such  artifacts . 

2.  The  Plethysmograph 

To  measure  and  record  volume  changes  in  peripheral  circu¬ 
lation,  a  metal  finger  cuff,  called  an  oncometer,  was  slipped  over 
the  middle  finger  of  the  left  hand.  The  changes  in  volume  were  meas¬ 
ured  by  a  pressure  transducer  (Grass  PT  5)  which  featured  rugged  per¬ 
formance  but  high  sensitivity  at  low  pressures.  It  was  developed 
primarily  for  digital  plethysmography.  A  low  gain,  high  input  im¬ 
pedance,  capacity  coupled  amplifier  (Grass  5P2)  was  used  wUh  the 
pressure  transducer.  Its  maximum  sensitivity  was  100  millivolts  per 
centimeter.  No  significant  noise  voltage  was  developed  at  the  ampli¬ 
fication  used.  When  excessive  movements  blocked  the  amplifier,  a 
trace  restorer  instantly  returned  the  pen  to  its  normal  position.  This 
amplifier  was  designed  for  use  with  ceramic  transducers  to  record 
changes  in  pressure  and  movement. 
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3.  Respiratory  Changes 

A  Phipps  &  Bird  Bellows  pneumograph  was  used  to  record 

respiratory  changes.  With  it.  a  ceramic  volume  change  transducer 

(Grass  CPl)  was  connected  to  the  input  of  a  high-impedance  amp  i  ler 
(Grass  5P2)  to  measure  variations  in  breathing.  Since  absolute  levels 
were  not  required  in  recording  these  changes,  use  of  this  transducer 
was  appropriate  and  convenient,  eliminating  input  balancing  operations. 

4.  Attaching  the  Subject  to  the  Instrument 

When  the  subject  was  comfortably  seated  in  the  large  arm  chair, 
the  pneumograph  was  the  first  to  be  attached,  followed  by  the  electrodes 
and  the  oncometer.  When  the  amplifying  and  recording  systems  were 
in  proper  working  order  and  when  a  sample  of  the  subject  s  typical 
reactivitv  was  obtained,  he  was  alerted  for  the  start  of  the  test. 

The  subject  was  seated  facing  away  from  the  examiner  so  that 
neither  the  examiner  nor  the  subject  would  be  affected  by  each  other  s 
facial  expressions.  A  photograph  of  a  person  sitting  in  the  chair  and 
’  attached  to  the  instrument  is  contained  in  Appendix  F. 

5.  The  Examining  Room 

The  lie  detection  examination  took  place  in  a  relatively  small 
interviewing  room  which  was  fitted  with  a  one  way  observation  mirror. 
All  operations  and  activity  in  the  room  could  be  observed  readily  an 
without  the  knowledge  of  the  subject.  With  a  two  way  communications 
system  between  the  examining  and  observing  rooms,  the  interview 
b«we,n  the  examiner  and  the  sespect  was  available  for  tape  recordtng. 

Two  interviewing  rooms  were  used  by  the  examiners.  This 
arrangement  created  no  difficulties,  since  the  polygraph  and  tape  re- 
corders  were  portable® 

-F.  ANALYZING  AND  SCORING  THE  RECORDS 
1.  The  Problem  of  the  Diagnostic  Indicator 

In  the  early  history  of  lie  detection,  many  investigators  were  of 
the  impression  that  the  physiological  counterpart  of  the  conscious  lie 
would  be  specific  and  distinctive.  The  search  at  that  time  was  or  a 
single  criterion  such  as  shallowness  inbreathing,  rise  in  systolic  blood 
pressure,  and  increase  in  psychogalvanic  response.  This  criterion 
whatever  form  it  took,  was  assumed  to  be  a  diagnostic  sign  manifested 
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by  al]  who  lied.  In  time,  the  hypothesis  of  specificity  (of  criterion) 
and  universality  (of  application)  was  abandoned.  It  was  realized  that 
different  people  gave  varied  physiological  reactions  in  lying  situa¬ 
tions.  In  fact,  one  investigator  writes  the  following: 

"In  the  cardio-sphygmograph  tracing  the  following  basic 

changes  may  be  indicative  of  deception. 

a.  Increase  in  blood  pressure. 

b.  Decrease  in  blood  pressure. 

c.  Increase  in  pulse  rate. 

d.  Decrease  in  pulse  rate. 

e.  Increase  in  amplitude. 

f.  Decrease  in  amplitude.*  .  . 

In  the  galvanograph  tracing,  the  following  basic  changes 

may  be  indicative  of  deception: 

a.  Vertical  rise  at  point  of  deception.  .  . 

b.  Drop  at  point  of  deception  (in  non-centering  galvanometers). 
(Joseph,  1957,  pp.  94-95) 

The  implications  of  such  a  listing  may  prove  rather  disturbing 
to  some  scientists.  As  one  reader  facetiously  remarked  "It  makes  no 
difference  how  the  suspect  reacts .  He  will  be  found  guilty.  "  But  the 
clue  to  the  proper  interpretation  of  Joseph's  extensive  listing  is  the 
presence  of  the  category  "general  pattern  changes.  "  It  is  listed  as  an 
index  of  deception  within  each  of  the  three  basic  physiological  re¬ 
actions.  This  means  that  a  particular  individual  may  exhibit  a  unique 
pattern  change  when  he  lies,  and  this  change  may  be  very  different 
from  that  found  in  another  person.  Each  person's  lie,  then,  has  a 
specific  signature.  If  an  operator  could  obtain  a  sample  or  two  of  the 
physiological  patterns  of  a  suspect's  lying  response  before  the  actual 
test  is  administered,  he  would  be  in  a  better  position  to  evaluate  the 
records  of  the  suspect  while  he  is  questioned  about  the  crime  under  in¬ 
vestigation. 

However,  lie  detection  examiners  do  not  have  such  samples  of 
genuine  lying  behavior  prior  to  the  test  they  may  have  to  administer  to 
the  suspect.  So-called  control  tests  do  not  provide  adequate  criteria  nor 
sufficient  control.  As  a  result,  the  ordinary  lie  detector  operator  is 
forced  to  use  the  criterion  of  "general  pattern  changes"  to  evaluate  the 
responses  at  the  point  where  the  critical  question  is  asked.  It  is  the 
criterion  which  has  been  used  in  the  present  study. 
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2.  The  Rating  of  the  Critical  Responses 

The  strengths  (and  weaknesses)  o£  lie  detention  depend  more  or 
less  e'tclnslvely  on  the  emotional  resonance  the  suspect  exhibits 
'uestloL  (or  stimuli)  relating  to  an  actual  crime.  Th.s  theoretical 
structure  assumes  that  the  guilty  individual  manifests  a  pronounced 
physiological  disturbance  in  denying  his  guilt,  while  the  —cent  s us 
pelt  shots  no  such  disturbance  in  asserting  his  innocence.  However, 
gradations  exist  in  these  disturbances,  thus  making  it  possible 
develop  a  rating  scale  with  more  than  two  categories. 

There  are,  to  be  sure,  at  least  two  objective  measurements 
that  can  be  made  on  each  physiological  response  mode.  Thus,  for 
cardiovascular  changes  one  may  measure  the  rise 
curve  and  in  the  pulse  rate.  Respiratory  responses  differ 
tudc  and  frequency.  Ac  fdr  psychogalvanic  responses, 

return  time  provide  precise  indices  for  measurement.  But  the  experi 
iTed  c-miLr,  in  his  interpretation  of  the  '-general  pattern  change 

that  laro'ccur  in  any  of  the  three  pasic  physiological  sysmms,  notices 
that  may  occu  y  reason  it  was  decided  to  have  examiner 

ea'ch  critical  response  in  global  terms.  Since  re¬ 
sponses  varied  in  their  diagnostic  significance,  a  rating  scale  wa 
uLd  with  provisions  for  four  different  categories.  Thus,  each  critica 
response,  when  compared  with  its  predecessor  and  with  its  successo  , 

was  rated  as  either: 

(a)  very  significant 

(b)  significant 

(c)  doubtfully  significant 

(d)  non-significant. 

If  for  some  reason,  the  critical  response  could  not  be  com¬ 
pared  validly  with  its  neighbors  (e.  g.  because  of  movement),  a  non 
interpretable"  category  was  used. 

The  critical  response  was  called  "non- s ignif icant"  if  its  pattern 
structure  was  no  different  from  that  of  the  responses  ‘ 

Thus  in  the  case  of  the  psychogalvanic  response,  if  the  ^ 

curve  for  the  critical  question  was  not  appreciably  larger  than  t  e  o 
r^e  triad,  it  was  categorized  as  ■■-n-significant  ''  The  ^^^^^^^^ 
U.lgufficant  '■  was  applied  wheu  the  miUcal  'Jev  it 

lrin'ind°rato\"  of  lying .  ^Aglin^'to  use  the  psychogalvanic  reaction  as 

^  -llustration  a  "significant"  rating  would  be  assigned  to  the  critica 
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physiological  disturbances  that  were  unusually  large  (again,  in  com¬ 
parison  to  those  in  the  triad)  and  very  outstanding.  These  would 
comprise  the  "textbook"  illustrations  of  what  a  real  lie  should  look 
like  in  its  physiological  representations. 

The  "doubtfully  significant"  category  was  introduced  to  aid  the 
rater  in  his  discriminations  and  to  stress  the  continuity  between  "non¬ 
significant"  and  "significant"  responses.  In  the  context  of  the  interpre 
tative  system  described  above,  the  "doubtfully  significant  response 
to  the  critical  question  was  greater  than  the  surrounding  responses, 
yet  not  sufficiently  large  to  enable  the  rater  to  assert  with  confidence 
that  the  suspect  was  lying. 


For  purposes  of  illustration,  changes  in  the  magnitude  of  the 
physiological  pattern  were  emphasized.  Such  differences  in  size 
were  readily  observable  in  the  psychogalvanic  reaction  which  was 
used  as  an  example.  The  respiratory  and  plethysmographic  patterns, 
however,  were  much  more  complex.  A  change  in  any  aspect  of  the 
physiological  pattern  ("general  pattern  change")  was  considered  in 
the  determination  of  the  "significance"  or  "non- s ignificanc e"  of  the 
issponse  for  lie  detection  purposes.  The  criteria  for  such  determina¬ 
tions  were  developed  in  the  training  sessions.  They  remained  relative¬ 
ly  uniform  for  all  examin  s  throughout  the  experiment. 


Each  examiner  assigned  ratings  to  every  critical  response  in 
the  records.  For  any  one  critical  question  there  were  three  ratings, 
one  each  for  the  three  physiological  reactions.  To  facilitate  the 
rating  and  recording,  a  special  chart  was  constructed.  A  copy  of 
this  rating  chart  is  included  in  Appendix  E. 


3.  The  Scoring  System 

For  numerical  analysis,  the  ratings  were  transformed  into 
quantitative  terms.  The  scoring  system  adopted  was  unusually  siniple 
and  reflected  the  varying  degrees  of  importance  the  raters  assigne 
to  the  verbal  categories  they  had  been  using.  The  numbers  3,  2,  1 

and  O  were  assigned  to  the  "very  significant",  "significant  ,  dou  t 
fully  significant",  and  "non- significant"  categories,  respectively. 

The  scaling  was  ordinal,  at  the  least.  Some  raters  felt  that  this 
assignment  of  numerical  values  to  the  ratings  may  have  achieved 
interval  s  caling  -  ins  ofar  as  their  own  ratings  were  concerned.  While 
this  is  a  dubious  assumption  for  the  complicated  patterns  of  respira¬ 
tory  and  blood  volume  changes,  it  is  not  unreasonable  for  the  psycho¬ 
galvanic  responses,  the  magnitudes  of  which  were  scaled  by  the  re- 
Lrding  chart.  Since  the  raters  felt  that  the  scores  were  reasonable 
estimates  of  the  discriminating  values  they  themselves  associated 
with  their  ratings,  and  since  the  training  of  the  raters  was  both  in¬ 
tensive  and  uniform,  thus  assuring  equivalent  criteria  of  rating,  i 


was  deemed  appropriate  to  use  these  scores  as  if  they  were  measures 
on  an  interval  scale.  These  numbers,  then,  could  be  added  together  for 
the  same  rater  and  for  the  different  raters  in  the  several  analyses  used 
in  this  study. 

4.  The  Decision;  Reliability-Objectivity  Considerations 

In  actual  lie  detection  practice  the  determination  of  guilt  is  never 
made  on  the  basis  of  one  response  alone.  The  decision  that  a  suspect 
is  lying  is  made  on  the  basis  of  many  reactions  to  many  critical  ques¬ 
tions  (or  stimuli).  Theoretically,  the  liar  is  expected  to  give  many 
"significant"  responses;  the  truthful  person,  none  or  few.  Consequent¬ 
ly,  a  "significant"  response  does  not  necessarily  indicate  a  lie,  but  it 
has  a  definite  probability  of  being  associated  with  lying.  However,  when 
a  "significant"  reaction  is  consistently  associated  with  the  same  critical 
question,  it  is  usually  presumed  that  the  person  is  lying  to  that  question. 
Such  a  conclusion  is  particularly  appropriate  if  the  suspect  shows  no 
similar  emotional  involvement  to  the  control  questions. 

The  above  considerations  stress  matters  of  reliability  and  consist¬ 
ency.  In  this  experiment  there  was  a  similar  emphasis,  and  many 
stimuli  and  several  different  approaches  were  used  to  provide  a  basis 
for  a  valid  and  reliable  decision.  Thus,  there  were  two  questionnaires, 
a  free  association  test,  and  a  peak  of  tension  test.  The  questionnaires 
included  many  different  critical  questions  in  order  to  encompass  as 
many  facets  of  the  "crime"  as  was  feasible.  To  study  the  consistency^ 
of  the  "guilt  reaction",  each  critical  question  was  repeated  three  times 
within  the  same  questionnaire.  , 

In  the  evaluation  process,  the  records  of  each  experimental  group 
were  analyzed  and  rated  as  a  unit.  In  other  words,  the  examiner  studied 
at  one  time  the  records  of  the  three  participants  in  the  simulated  theft. 
Thief,  Lookout,  and  Innocent  Suspect.  After  the  records  were  rated,  the 
examiner  (or  rater)  evaluated  the  ratings  and  made  his  decision  as  to 
the  role  the  subject  assumed  in  the  experiment.  Inevitably,  this  was  a 
comparative  process  in  that  the  decision  was  made  only  after  the  rec¬ 
ords  of  all  three  members  of  an  experimental  group  were  rated. 

In  addition  to  the  examiner,  two  independent  raters  were  assigned 
to  the  same  set  of  records.  Their  ratings  and  evaluations  were  made 
without  any  knowledge  of  the  role  the  subject  had  in  the  experiment.  The 
examiner's  ratings  were  "blind"  too,  in  the  sense  that  he  did  not  know 
precisely  which  of  his  subjects  was  the  Thief,  which  the  Lookout,  and 
which  the  Innocent  Suspect.  However,  he  could  definitely  associate  the 
chart  with  the  person  who  produced  it.  Consequently,  any  conscious  or 


unconscious  biases,  which  may  have  been  formed  in  observing  and  test¬ 
ing  the  subject,  may  have  influenced  the  examiner's  ratings  and  evalua¬ 
tions.  But  the  two  independent  raters  were  completely  free  from  such 
biases.  They  did  not  know  or  see  the  subjects  who  were  examined; 
further,  they  had  only  the  objective  records  to  rate  and  evaluate. 

The  use  of  two  independent  raters  was  particulary  pertinent  in 
evaluating  the  objectivity  of  the  rating  procedure.  In  addition,  some 
estimate  of  possible  examiner  bias  could  be  obtained  by  comparing 
the  agreement  between  the  two  independent  raters  and  that  between 
the  examiner  and  independent  rater  for  the  same  set  of  records.  If 
the  personal  contact  between  examiner  and  suspect  was  an  import¬ 
ant  influence  upon  the  examiner's  ratings,  one  would  expect  his  evalu¬ 
ation  to  agree  less  frequently  with  a  rater  than  the  evaluations  be¬ 
tween  the  two  independent  raters. 

G.  DISCRIMINANT  ANALYSIS 

In  evaluating  the  polygraph  records,  the  examiner  (or  rater) 
had  to  differentiate  among  the  roles  assumed  by  three  subjects  in 
each  experimental  group.  To  identify  the  Thief,  the  examiner  had 
to  differentiate  his  responses  from  those  of  the  Lookout  and  Innocent 
Suspect.  Similarly,  the  identification  of  the  Lookout  was  possible 
because  his  responses  could  be  discriminated  from  those  of  the  other 
two  members  of  the  group.  The  final  decision,  involving  a  discrimina¬ 
tion  among  three  subjects,  was  undoubtedly  based  on  such  subsidiary 
comparisons  as  those  between 

a.  the  Thief  and  the  Innocent  Suspect 

b.  the  Lookout  and  the  Innocent  Suspect 

c.  The  Thief  and  the  Lookout 

It  is  clear  that  once  two  members  of  an  experimental  group 
were  identified  by  the  examiner,  the  third  was  necessarily  de¬ 
termined,  —  even  without  an  analysis  of  his  records.  Though  this 
is  a  theoretical  possibility,  it  was  not  the  procedure  followed.  All 
three  records  were  analyzed,  evaluated,  and  compared  with  one 
another  before  the  examiner  made  his  final  decision. 

To  make  his  discriminations  among  the  subjects,  the  examiner 
had  to  evaluate  each  of  the  three  physiological  tracings  in  each  record. 
Since  these  physiological  systems  are  not  perfectly  correlated  and 
since  each  is  assumed  to  contribute  a  different  aspect  of  the  physio¬ 
logical  disturbance  involved  in  lying,  the  major  problem  becomes  a 
matter  of  how  much  importance  is  to  be  attached  to  each  physio¬ 
logical  tracing.  In  other  words,  what  are  the  relative  weights  to  be 
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given  to  the  pneumograph,  the  plethysx-nograph,  and  the  psychogalvano¬ 
meter  when  these  are  used  as  components  in  a  lie  detecting  instrument? 
The  examiner,  no  doubt,  makes  such  differential  weightings,  conscious¬ 
ly  or  unconsciously,  when  he  analyses  the  polygraph  chart.  Such  per¬ 
sonal  weighting  systems  undoubtedly  change  from  examiner  to  examiner 
and  from  one  time  to  another  for  the  same  examiner.  There  is  need, 
then,  for  an  objective  weighting  system  that  would  assign  appropriate 
numerical  values  to  each  of  the  physiological  tracings  in  order  to  maxi¬ 
mize  the  accuracy  with  which  discriminations  can  be  made. 

The  purpose  of  this  section  is  to  describe  the  construction  of 
discriminants,  or  mathematical  functions ,  which  optimally  classify 
objects  into  the  groups  where  they  most  likely  belong.  There  are 
simple  and  multiple  discriminants.  These,  in  turn,  may  be  linear  or 
non-  linear.  Because  of  special  interest  in  the  dichotomous  classifica¬ 
tion  the  discussion  will  be  concerned  with  simple  linear  discriminants. 
These  will  provide  an  optimal  weighting  of  the  three  physiological 
indices  in  order  to  differentiate  most  accurately  between  two  classes 
of  subjects,  as,  for  example,  between  the  Thief  and  the  Innocent 
Suspect. 

The  primary  requirement  is  a  scoring  system  which  would  most 
likely  yield  different  values  for  the  Thief,  the  Lookout  and  the  Innocent 
Suspect.  If,  for  example,  such  scores  are  developed  and  they  are 
consistently  and  uniformly  different  for  these  three  groups,  they  can 
be  used  in  an  objective  discriminant  function.  Under  these  conditions, 
the  mathematical  function  could  be  used  to  make  the  decision,  that  is, 

«t  would  objectively  identify  the  subject's  role  in  the  experiment. 

1,  Thief-Innocent  Discriminant  Score 

The  first  step  was  to  develop  a  rational  scoring  scheme  for  those 
combinations  of  questions  that  would  most  likely  maximize  the  accuracy 
of  thief  and  innocent  discriminations.  To  illustrate  the  procedure,  the 
questionnaires  ir  the  second  phase  of  the  experiment  are  used.  The 
critical  questions  from  both  questionnaires  are  listed  and  labelled  for 
easy  reference  in  the  discussion  that  follows. 

Questionnaire  A 


j.  Were  you  an  accomplice  to  the  thief? 

11,  Did  you  take  the  money  from  the  coinbox? 

*111.  Do  you  have  the  coinbox  money  with  you? 
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Questionnaire  B 

1.  Do  you  know  how  much  money  was  in  the  coinbox? 

II.  Did  you  act  as  lookout  for  the  thief? 

TIT.  Do  you  have  the  coinbox  money  with  you? 

It  is  fairly  obvious  that  questions  AI  and  BII  are  not  useful  for  a 
Thief- Innocent  discriminant  because  both  the  Thief  and  Innocent  Sus¬ 
pect  answer  these  questions  truthfully  when  they  deny  being  an  accom¬ 
plice  to  the  Thief.  The  remaining  four  questions  clearly  differentiate 
the  Thief  from  the  Innocent  Suspect.  In  answering  NO  to  these  ques¬ 
tions,  the  Thief  is  lying  and  the  Innocent  Suspect  is  telling  the  truth. 
These  four  questions,  then,  form  the  basis  for  the  Thief-Innocent 
discriminant.  In  terms  of  the  scoring  system  (3,  2,  1  and  0),  maxi¬ 
mum  discrimination  would  be  attained  if  one  person  got  a  score  of 
+36  (4  questions,  3  replications  of  each,  and  a  maximum  score  of 
+  3  for  each  response),  while  another  got  a  score  of  zero  (0  for  each 
response).  Such  maximum  differentiation  is  possible  for  each  physio¬ 
logical  response  mode.  Consequently,  each  person  would  obtain  three 
Thief- Innocent  scores,  one  for  the  pneumograph,  one  for  the  plethy- 
smograph,  and  one  for  the  psychogalvanometer.  Over  and  beyond  the 
value  of  such  scores  for  the  discriminant  function,  they  provide  an 
opportunity  of  evaluating  the  discriminating  power  of  each  of  the  physio¬ 
logical  measures. 

2.  Lookout- Innocent  Discriminant  Score 

The  development  of  the  Lookout- Innocent  discriminant  score  was 
based  on  the  same  principles.  Here,  only  two  of  the  questions  could 
be  used,  namely,  AI  and  BII,  for  only  on  these  two  questions  was  the 
Lookout  lying  while  the  Innocent  Suspect  was  telling  the  truth.  For 
this  discrimination,  the  maximum  value  is  +18  (2  questions,  3  re¬ 
plications  each,  and  'J3  for  each  response);  at  the  other  extreme,  the 
minimum  score  is  zero  (0  for  each  response  to  these  two  questions). 
Thus,  a  high  score  would  be  interpreted  as  identifying  the  Lookout 
while  a  low  score  would  tend  to  be  associated  with  the  Innocent  Sus¬ 
pect.  Again,  there  were  three  Lookout-Innocent  scores  for  each  per¬ 
son,  o»e  for  each  of  the  three  physiological  measures. 

3.  Thief-Lookout  Discriminant  Score 

In  the  Thief-Lookout  score,  positive  and  negative  values  were 
used  in  the  rational  v/eighti,ng  procedure  in  order  to  maximize  the  re¬ 
sponse  differences  between  the  Thief  and  Lookout.  The  introduction  of 
negative  weights  was  necessary  if  all  questions  were  to  be  used.  And 
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since  it  was  anticipated  that  the  discrimination  between  the  Thief  and 
Lookout  would  be  most  difficult  to  make,  as  many  questions  as  possible 
were  utilized  in  the  construction  of  this  scoring  system.  For  it  is 
rather  obvious  that  the  Lookout  might  consider  himself  as  much  a 
Thief  as  the  person  who  took  the  money  from  the  coinbox.  In  the  eyes 
of  the  law.  they  would  be  equally  guilty  if  this  were  a  real  crime.  Con¬ 
sequently,  the  guilt  reaction  in  the  Lookout  was  expected  to  overflow 
to  the  "thief  questions";  and  similarly,  some  guilt  reactions  might  be 
expected  from  the  Thief  when  questioned  about  being  an  accomplice. 

If  one  examines  the  critical  questions  for  their  capability  to 
discriminate  between  the  Thief  and  the  Lookout,  it  is  rather  obvious 
that  the  Thief  would  be  identified  with  greatest  accuracy  if  he  reacted 
very  significantly  to  All,  AIII,  BI,  Bill,  but  non- significantly  to  A I  and 

BH.  Conversely,  the  Lookout  would  be  picked  out  rather  easily  if  he 
gave  very  significant  reactions  to  AI  and  BII  but  non -s  ignificant  reactions 
to  All,  AIII,  BI,  and  Bill.  To  increase  the  differentiating  power  of  the 
questions,  special  treatment  was  given  to  AI  and  BII.  Thus,  if  a  non¬ 
significant  reaction  was  given  to  AI,  the  response  was  scored  +1.  But 

if  any  of  the  "high"  reactions  (very  significant,  significant,  doubtfully 
significant)  were  given  to  this  question,  they  were  scored  -1.  Similarly, 
question  BII  received  a  Thief- Lookout  score  of  +1  if  the  rating  was  non¬ 
significant;  but  if  the  rating  was  higher  than  the  non- significant  cate¬ 
gory,  a  score  of  -  I  was  given  to  that  rating.  The  purpose  of  the  nega¬ 
tive  weighting  procedure  was  to  distinguish  between  a  Thief  who  react¬ 
ed  low  (or  non-significantly)  to  a  question  like  "Did  you  act  as  a  look¬ 
out?"  from  the  Thief  who  reacted  highly  (i.  e.  ,  with  some  degree  of 
significance)  to  the  same  question.  The  remaining  questions  (All, 

BI,  Bill)  were  scored  in  the  usual  fashion,  with  values  of  +3,  +2,  +  , 
corresponding  to  ratings  of  "very  significant",  "significant",  "doubt¬ 
fully  significant",  and  "non-significant".  The  Thief- Lookout  scores 
range  from  a  maximum  of  +42  to  a  minimum  of  -6,  with  the  high  posi¬ 
tive  scores  identifying  the  Thief  and  the  low  scores  pointing  to  the 
Lookout. 


4.  The  Discriminant  Function 

From  the  above  analysis  there  emerge  three  different  sets  of 
scores.  Each  individual  in  a  group  has  a  Thief- Inno cent  score  for 
each  of  the  physiological  indices.  From  an  a  priori  point  of  view,  it 
should  be  easiest  to  discriminate  between  the  responses  of  thieves  and 
innocent  subjects;  and  the  accuracy  of  these  scores  should  be  highest. 
The  least  accurate  discrimination  should  come  from  the  application  o 
the  Thief- Lookout  scores  for  the  reasons  mentioned  earlier.  The 
Lookout- Innocent  scores  are  based  on  only  two  questions  and  the  range 
of  these  scores  is  no  more  than  half  that  for  the  other  two.  Despite 
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the  limitation  in  range,  it  was  anticipated  that  these  scores  would  be 
more  discriminating  than  the  Thief- Lookout  scores. 

% 

Once  the  scoring  was  completed,  the  mathematical  analysis  in¬ 
volved  in  computing  a  discriminant  function  was  simple  and  straig  t- 
forward.  The  process  first  involved  classifying  each  individual  ac¬ 
cording  to  the  actual  role  he  assumed  in  the  experiment.  Then,  the 
two  roles  for  which  a  discriminant  function  was  to  be  developed  were 
isolated  for  analysis.  The  discriminant  function  was  computed  for 
such  dichotomous  data,  yielding  the  appropriate  multipliers  (weights) 
for  the  respiration,  finger  volume  and  psychogalvanic  scores.  These 
weights  were  then  used  on  the  data  from  which  they  were  obtained  in 
order  to  ascertain  the  relative  success  attained  by  the  mathematica 
function  in  classifying  the  individuals  correctly. 


The  general  scientific  goal  was  to  develop  predicting  or  classify¬ 
ing  functions  th'at  remain  invariant  under  a  wide  set  of  conditions.  Thus, 
it  was  important  to  see  how  variable  such  discriminant  functions  were 
from  rater  to  rater.  To  realize  this  objective,  three  discriminants 
were  developed  from  the  same  set  of  data,  one  for  the  examiner  and 
one  for  each  rater.  The  variations  in  the  discriminant  functions 
for  each  such  triplet  of  raters  were  studied.  Unfortunately,  the 
sample  sizes  were  small,  and  it  was  anticipated  that  the  fluctua- 
tions  in  the  discriminants  would  be  large  and  would  mask  trends  that 
might  emerge  in  larger  samples. 


The  second  kind  of  invariance  that  should  be  tested  is  the 
accuracy  of  the  discriminant  when  applied  to  a  new  sample.  This  is 
essentially  the  notion  of  cross-validation.  It  was  not  feasible  in 
this  study  because  the  samples  for  a  single  rater  were  too  small,  and 
because  the  data  were  not  objectively  measured.  Rated  data  were 
used  and  differences  among  raters  preclude  the  valid  use  of  a  dis¬ 
criminant  derived  from  one  set  of  data  and  applied  to  that  belonging 
to  another  rater.  The  greater  the  degree  of  rater  objectivity,  how¬ 
ever  the  greater  the  feasibility  of  such  crossover  discriminants. 


Despite  the  difficulties  enumerated  above,  both  the  discrimi¬ 
nant  scores  and  the  discriminant  functions  were  used  to  differentiate 
between  the  Thief  and  Innocent  Suspect,  the  Lookout  and  Innocent  Sus 
pect,  and  the  Thief  and  Lookout.  The  accuracy  of  these  objective 
decision  procedures  was  compared  with  the  accuracy  attained  by  t  e 
examiners  and  raters.  In  addition,  the  lie  detection  capability  of 
each  physiological  index  was  evaluated  in  terms  of  the  accuracy  with 
which  it  classified  the  subjects  according  to  their  correct  roles. 
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H.  SUBJECTS 

^  K-  of  this  experiment  were  male  college  students.  The 

""ofthe  sample  w^s  20  years;  the  standard  deviation  was  1.6 
o.  the=e  acc„ai„g^.o^cl,=  s^Vea_,^. 

presented  in  Table  1. 


n  of  these  suDjects  - * - - 

There  was  no  apparent  selection  factor  operating 


TABLE  1 

DISTRIBUTION  OF  SUBJECTS 

by  class  year 


FREQUENCY 


CLASS 

Senior 

77 

Junior 

81 

Sophomore 

95 

Freshman 

83 

336 

total 


.  of  cnbiects  The  distribution  of  subjects  indicates  a 
in  the  recruitment  of  subjects,  me 

reasonably  good  representation  of  the  four  classes, 

I.  THE  EXAMINERS 

.he  -=  caa^iners  .ere  all^psychol^^^^^^^^  Th.e 

tors  in  psychology  and  the  vears  of  age.  All  .ere  mature, 

^:pSrmer.\Vrle\tooh"heir  .orb  as  examiners  .ith  serious  intent 

and  careful  preparation.  • 

of  examining  technique  and  consistency  in 
To  guarantee  uniform  y  ^  three  months  training 

evaluating  records,  detection.  This  consisted  in 

course  in  the  theory  an  pra  oractice  They  were  required 

selected  readings,  experTmfntal'teJt  procedures,  and 

to  prepare  questionnaires,  P  criminal  situations.  The 

analyze  lie  detection  c  °  ^  ^  ^  professional  psychologist  who 

rarh\»V„"i:twrirdererot  operator  for  approximately  ZO  years. 


-  29  - 


All  types  of  lie  detection  procedures  were  demonstrated,  with  the  final 
month  of  training  assigned  to  the  Grass  Polygraph  which  they  were  to  use 
in  the  experiment.  All  examiners  were  checked  out  for  efficiency  by  the 
present  investigator  in  a  series  of  tests  closely  approximating  the  con¬ 
ditions  of  the  Simulated  Theft  Experiment. 

J.  CONTROLS  ON  EXAMINERS  AND  SUBJECTS 

1.  Examiners 

To  prevent  hasty  and  unreliable  evaluations,  examiners  were 
supplied  with  a  rating  form  which  directed  them  to  evaluate  every 
critical  question  and  association  stimulus  in  each  record.  After  this 
rating,  the  examiners  (and  raters)  made  their  decisions  as  to  the 
lookout -innocence  status  of  the  subjects.  Subsequent  to  this,  they  fi  e 
out  a  final  rating  form  to  express;  (a)  the  confidence  they  had  in  their 
decision;  (b)  the  ease  with  which  the  records  could  be  interpreted; 

(c)  the  help  they  felt  they  received  from  the  association  and  modified 
peak-of -tens ion  tests;  and  (d)  the  influence  the  behavior  of  the  subject 
had  on  their  decisions  (examiner  only).  This  procedure  prevented 
hurried,  ill-considered  evaluations  and  provided  some  additional  in¬ 
formation  from  the  examiner  on  several  aspects  of  his  work.  In 
particular,  the  relation  of  confidence  to  the  correctness  (or  incorrect¬ 
ness)  of  the  decision  would  seem  to  be  critical  point  both  in  the 
training  of  examiners  and  in  the  value  of  their  testimony  in  courts  of 

law. 


Copies  of  the  several  rating  forms  used  by  the  examiners  may  be 
found  in  Appendix  E. 


2.  Subjects 

In  addition  to  signing  a  pledge  not  to  discuss  the  experiment  with 
other  people,  the  subject  was  later  questioned  by  the  examiner  as  to 
whether  anyone  gave  him  specific  information  about  the  details  of  the 
test  procedure.  Since  this  questioning  was  done  while  the  subject  was 
attached  to  the  polygraph,  it  was  felt  that  this  experience  would  re- 
inforce  the  seriousness  with  which  the  project  was  to  be  considered  an 
would  also  discourage  any  tendencies  on  the  subject's  part  to  talk  a.bout 
the  experiment.  The  recruiting  directions,  too,  stressed  the  require¬ 
ment  of  not  talking  about  the  experimental  procedure  and  offered  the  sub¬ 
ject  an  opportunity  of  winning  a  substantial  prize  for  following  directions  ^ 
faithfully.  In  this  way,  it  was  hoped  to  control  the  problem  of  infor¬ 
mation  leaks.  "  From  all  available  evidence,  during  and  after  the  experi¬ 
ment,  it  was  possible  to  discount  any  serious  leakage  problems. 
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There  still  remained  the  question  of  how  involved  the  subject  would 
be  in  the  experiment  as  a  whole  and  in  the  role  he  played.  To  obtain  an 
estimate  of  the  attitudes  and  feelings  the  subjects  experienced  during  the 
experiment,  the  participants  in  the  theft  were  required  to  fill  out  a  rating 
scale  immediately  after  the  lie  detection  examination.  They  were  asked 
to  indicate  how  tense  and  excited  they  were  while  waiting  their  turn  to  be 
examined  and  while  being  questioned  by  the  examiner  about  the  theft. 

They  also  estimated  the  degree  to  which  they  may  have  given  themselves 
away  when  they  denied  their  participation  in  the  theft.  As  for  their 
experience  during  the  theft  itself,  they  rated  their  anxiety  and  tension 
states  while  robbing  the  pamphlet  rack  and  reported  on  the  number  of 
people  who  passed  by  during  that  critical  interval. 

The  innocent  suspects  filled  out  a  similar  questionnaire.  The  items 

pertaining  to  the  act  of  robbery  were,  of  cours  e,  eliminated  for  thes e 

subjects. 

These  rating  procedures  were  introduced  not  only  for  an  estimate 
of  the  subject's  involvement  in  the  experiment.  They  were  also  an 
approach  towards  understanding  the  mental  state  of  a  person,  when  in¬ 
volved  in  an  anxiety  and  guilt  producing  activity  which  he  might  later 
deny  under  interrogation.  The  various  rating  scales  used  for  the  three 
types  of  subjects  are  reproduced  in  Appendix  A. 

K.  THE  PROBLEM  OF  REALISM 

The  emphasis  in  a  feasibility  study  is  application  and  this,  in  turn, 
implies  careful  scrutiny  of  the  problem  of  realism.  The  more  realistic 
an  experiment,  the  greater  the  confidence  in  the  applicability  of  the  re¬ 
sults  to  comparable  situations.  New  problems,  however,  emerge  in  the 
simulation  of  criminal  activity  devised  for  lie  detection  experiments.  In 
these  situations,  morality  and  professional  ethics  are  among  the  most 
important  issues  an  experimenter  has  to  face.  One  cannot  have  subjects 
commit  a  crime  in  order  to  evaluate  the  behavior  of  criminals  in  a 
scientific  manner.  One  cannot  force  a  subject  to  do  wrong  just  to  study 
one  or  more  facets  of  human  behavior  experimentally. 

In  this  particular  experiment,  the  role  each  subject  assumed  was 
associated  with  a  number  of  realistic  features  that  were  des  igned  to  re¬ 
produce  the  mental  excitement,  anxiety,  and  guilt  expected  of  a  thief  in 
a  real  life  situation.  The  directions  and  experimental  plan  were  de¬ 
signed  to  make  the  subjects  behave  like  thieves  on  the  mission  to  which 
they  were  assigned.  It  was  felt  that  the  procedure  enabled  the  subjects 
to  live  through  an  inner  emotional  experience  closely  approximating  that 
which  an  actual  thief  would  undergo. 
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That  the  Simulated  Theft  Experiment  approximated  realistic  condi¬ 
tions  has  been  briefly  discussed  in  an  earlier  section  of  this  chapter. 
Additional  evidence  comes  from  the  reactions  of  a  number  of  subjects  m 
the  various  stages  of  the  experiment.  When  acquainted  with  the  type  o 
tasks  involved,  two  subjects  declined  to  continue  with  the  experiment 
because  they  would  not  have  felt  right  in  following  out  instructions.  An¬ 
other  subject,  the  Thief  in  the  experiment,  fainted  at  the  beginning  o  e 
test  situation  because  of  the  excitement  generated  by  his  "criminal 
activity  and  bv  the  tension  evoked  by  the  examination.  Still  another  sub 
ject,  a  Lookout,  unconsciously  (or  consciously)  divulged  the  fact  that  he 
was  involved  in  the  theft.  A  large  proportion  felt  relieved  in  getting  ri 
of  the  "stolen  money"  after  the  completion  of  the  interrogation.  Two 
Thi'^ves,  in  their  excitement,  did  not  remember  how  much  money  they 
had  taken.  These  and  other  reported  attitudes  indicated  that  the  experi¬ 
ment  generated  excitement,  anxiety,  and  guilt.  The  directions  and 
situation,  too,  were  designed  to  facilitate  personal  involvement  by  the 
subjects,  who,  in  the  past  pace  of  the  experiment,  did  not  have  much 
of  an  opportunity  to  consider  the  non-real  (or  artificial)  aspects  of 
the  theft  situation. 


Despite  the  favorable  realistic  features  of  the  experiment,  new 
situations  were  planned  which  would  approximate  other  aspects  of  a 
criminal's  behavior  when  questioned  with  a  lie  detector.  The  strong 
motivation  in  the  criminal  to  withhold  information  was,  in  all  " 

ability,  not  the  same  type  of  motivation  the  experimental  subject  had 
in  denying  his  participation  in  the  simulated  crime.  Consequently, 
a  special  rehabilitation  group  was  tested  on  matters  pertaining  to 
previous  criminal  behavior  which  they  would  ordinarily  not  discuss 
with  unauthorized  personnel.  It  was  felt  that  this  group  would  be 
sufficiently  motivated  to  deny  former  criminal  activity,  especially 
since  they  were  in  the  process  of  rebuilding  their  lives  along 
legitimate,  normal  paths.  An  additional  group  was  included  to  repre¬ 
sent  those  who,  by  selection  and  training,  would  be  sufficiently 
motivated  not  to  reveal  classified  information.  Large  numbers  of 
persons  are  engaged  in  work  of  a  classified  nature  and  there  are 
relatively  many  people  having  access  to  classified  information.  A 
sample  from  among  these  was  used  in  the  present  research. 


Both  samples  were  highly  motivated  to  withhold  information  for 
various  reasons,  either  personal  or  related  to  national  security  Both 
samples  were  included  because  they  seemed  to  afford  a  test  of  the  le 
detection  procedures  in  a  more  realistic  situation.  There  remaine 

one  additional  facet  to  this  problem.  While  motivation,  especially 

that  which  aims  to  maintain  personal  security,  is  important  in  experi¬ 
ments  with  the  lie  detector,  the  problem  of  the  defense  maneuvers 
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a  highly  motivated  person  might  take  needs  special  attention  and  study. 
In  other  words,  the  criminal  under  interrogation  might  be  so  highly 
motivated  to  withhold  incriminating  information,  that  he  would  take  all 
possible  measures  to  evade  detection  or  to  nullify  the  value  of  the  lie 
detector  records.  In  other  words,  he  would  try  to  "fool  the  machine 
in  every  way  possible.  This  is  the  problem  of  countermeasures  which 
is  explored  on  a  pilot  basis  in  the  present  research.  Since  there  are 
special  methodological  problems  involved  in  experimenting  with  these 
three  groups,  a  separate  chapter  will  be  devoted  to  each  of  them. 

They  are  mentioned  in  this  section  in  order  to  complete  the  discussion 
of  the  ways  in  which  the  problem  of  realism  was  handled  in  the  present 

res  earch. 

L.  INCOMPLETE  AND  DISCARDED  RECORDS 

In  any  experiment  where  directions  are  either  lengthy  or  involved 
and  where  considerable  freedom  is  given  to  subjects  to  execute  a  task, 
some  failures  may  be  expected.  These  may  be  due  to  slips  in  super¬ 
vision  or  to  misinterpretation  of  directions.  Instrument  failure  is  an¬ 
other  source  for  rejecting  records.  Finally,  some  characteristics  of 
the  subject  may  violate  the  homogeneity  requirements  of  the  sample. 
Table  2  presents  the  number  of  experiments  which  were  incomplete  or 
discarded  and  the  reasons  for  such  action. 


TABLE  2 

CLASSIFICATION  OF  INCOMPLETE  AND 
DISCARDED  RECORDS 


FAILURE 

NUMBER 

Supervis  ion 

• 

3 

Instrumentation 

2 

Subject 

2 

Instruction 

5 

TOTAL 

12 

Among  the  supervision  failures  was  one  in  which  the  money  was 
not  placed  in  the  pamphlet  rack  and  consequently  no  money  was  stolen. 
The  other  two  cases  were  clerical  failures.  The  order  in  which  the  su 
jects  were  tested  was  not  recorded,  and  there  was  no  way  in  which  the 
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appropriate  name  could  be  associated  with  its  record. 

The  instrumental  failures  were  trivial  in  nature.  A  break  in  the 
electrode  connection  prevented  the  completion  of  one  experiment.  In  the 
other,  the  oncometers  could  not  be  fitted  to  one  subject's  fingers. 

Of  the  two  subject  failures,  one  experiment  was  discarded  be¬ 
cause  a  subject  had  been  tested  extensively  on  the  lie  detector  in  an 
actual  criminal  case.  In  the  other  case,  the  subject  fainted  while 
attached  to  the  polygraph.  He  was  not  permitted  to  continue  the  test 
but  was  sent  to  the  infirmary. 

Instruction  failures  were  of  several  types.  Two  subjects  gave 
themselves  away  during  the  test,  effectively  revealing  their  roles  to 
the  examiners.  In  another  group,  the  subjects  misinterpreted  the 
directions  to  the  extent  that  they  felt  that  the  Thief  and  Lookout  should 
falsely  admi^'  to  the  other's  role.  Two  other  subjects  attempted  to 
manipulate  the  physiological  controls  by  movements  and  changes  in 
the  breathing  rate. 


CHAPTER  III 

RESULTS:  SIMULATED  THEFT  EXPERIMENT 

The  most  extensive  phase  of  this  research  was  the  Simulated 
Theft  experiment.  In  many  ways  it  was  the  best  controlled  of  the  three 
experiments  on  different  subject  groups.  The  Denial-of-Actual-Crime 
and  the  Denial-of-Classified  Knowledge  experiments  were  conducted 
away  from  the  Fordham  Laboratories-  Consequently,  space  arrange¬ 
ments  and  examining  conditions  could  not  be  the  same  as  at  Fordham, 
although  they  were  adequate  for  the  purposes  of  the  experiment.  A 
more  important  consideration  concerns  the  statistical  reliability  of  the 
results.  Since  the  number  of  subjects  in  the  Simulated  Theft  experi¬ 
ments  far  exceeded  that  in  the  others,  the  results  are  more  stable 
and  engender  greater  confidence  in  the  suggested  conclusions.  For 
these  reasons,  the  treatment  of  results  in  this  chapter  will  be  more 
extens ive. 

The  first  part  of  this  chapter  will  deal  with  a  general  overview  of 
the  results,  both  in  terms  of  accuracy  of  detection  and  in  terms  of  inter- 
rater  consistency.  Then  the  accuracy  of  the  five  examiners  will  be  com¬ 
pared  with  that  they  attained  when  serving  as  raters.  Since  the  rec¬ 
ords  were  evaluated  by  raters  without  any  knowledge  of  who  the  subjects 
were  or  what  roles  they  pUyed,  the  data  from  such  "blind"  analyses  will 
provide  an  estimate  of  accuracy  uninfluenced  by  any  subjective  impres¬ 
sions  of  "deceptive"  behavior  the  examiner  may  have  observed  in  testing 
the  subjects.  The  agreement  between  examiners  and  raters  and  that 
between  the  raters  themselves  should  provide  another  index  of  the  rela¬ 
tive  objectivity  of  the  lie  detection  results.  Along  similar  lines,  dis¬ 
criminant  analyses  will  provide  still  other  estimates  of  the  accuracy  of 
the  lie  detection  procedure  to  differentiate  the  Thief  from  the  Innocent 
Suspect,  the  Thief  from  the  Lookout,  and  the  Lookout  from  the  Innocent 
Suspect.  The  relative  accuracy  of  the  three  physiological  indices 
(respiration,  blood  volume  change,  and  electro-dermal  response)  wiU 
be  discussed  at  this  point.  The  several  auxiliary  topics  concluding  t  e 
chapter  will  include  an  analysis  of  the  errors  made  by  the  examiners 
and  raters;  an  evaluation  of  the  anxiety  and  tension  experienced  by  the 
subjects  during  the  experiment;  and  a  study  of  the  confidence  of  examiners 
and  raters  in  their  decisions. 

A.  GENERAL  OVERVIEW 

There  were  two  sections  of  the  Simulated  Theft  experiment.  In  the 
first  section,  54  groups,  each  consisting  of  three  subjects,  were  tested. 

A  slight  change  in  the  experimental  procedure  ....J  made  in  the  secon 
section  which  involved  58  comparable  groups.  To  evaluate  possible  trends 
during  the  progress  of  the  experiment,  the  data  were  divided  into  succes- 
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sive  thirds.  This  fractionation  was  done  for  both  sections  of  the  Simu¬ 
lated  Theft  experiment.  In  order  to  have  equivalent  comparisons  be¬ 
tween  both  sections,  the  thirds  comprised  18  groups.  Ihe  last  4  groups 
of  the  second  section  were  kept  separate  in  this  trend  analysis. 

There  were  three  members  in  each  group  tested  by  the  examiner: 
the  Thief,  the  Lookout,  and  the  Innocent  Suspect.  Not  knowing  the  role 
each  subject  played,  the  examiner,  on  the  basis  of  pure  chance,  could 
use  six  different  sets  of  decisions,  namely,  ILT,  ITL,  LIT,  LTI,  TLI, 
TIL.  ILT  symbolized  the  decision  that  the  first  subject  was  the  Inno¬ 
cent  Suspect,  the  second  the  Lookout,  and  the  third  the  Thief.  Thus, 
the  examiner's  accuracy  of  detection  can  be  evaluated  against  the  chance 
expectation  of  1/6.  In  this  general  overview,  the  examiner's  accuracy 
score  will  be  the  number  of  groups  judged  with  complete  accuracy. 

Similarly,  in  dis cus sing  the  rater's  accuracy,  the  same  criterion 
will  be  applied,  namely,  the  number  of  groups  in  which  the  role  of  each 
subject  was  correctly  identified. 

1.  Accuracy  of  Examiners  and  Raters 

Every  record  was  evaluated  by  the  examiner  and  independently 
by  two  raters.  The  examiner's  evaluation  was,  naturally  enough,  not 
independent  of  his  observation  of  the  subject's  behavior  during  the 
testing  period.  Only  the  records  themselves  were  available  to  the 
raters.  If  the  examiners  were  systematically  influenced  either  positively 
or  negatively  by  the  behavior  of  the  subjects,  a  difference  in  accuracy 
between  examiners  and  raters  should  be  observed  in  the  results.  Table 
3  presents  the  accuracy  scores  for  examiners  and  raters  for  both  sec¬ 
tions  of  the  Simulated  Theft  experiment.  To  present  the  complete  data 
for  the  second  section,  the  accuracy  scores  for  the  last  4  groups  were 
added  to  the  results  for  the  54  groups.  The  temporal  sequence  would 
place  the  first  18  groups  of  the  second  section  immediately  after  the 
third  18  groups  of  the  first  section. 

A  word  of  explanation  is  in  order  about  the  terms  "Examiner", 
"Rater  I",  and  "Rater  11. "  There  were  five  examiners  and  the  accuracy 
scores  refer  to  the  total  of  the  scores  for  all  examiners.  The  assump¬ 
tion  underlying  such  additivity  is  that  lie  detection  ability  is  non- 
differentiable  among  them.  This  assumption  is  not  untenable  as  later 
results  will  show.  Furthermore,  the  overall  evaluation  of  the  pre¬ 
liminary  training  sessions  revealed  no  fundamental  differences  in  tech¬ 
nique  among  the  five  trainees. 
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ACCURACY  OF  EXAMINERS  AND  RATERS  FOR  BOTH  SECTIONS 
ACCURACY^  the  SIMULATED  THEFT  EXPERIMENT 


Subject  Groups 


FIRST  SECTION _ 

Accuracy  Scores  ^xci 

Exa miner  Rater  I  "Tater  II  Exar^ 


SECOND  SECTION _ 

Accuracy  Scores 
miner  Rater  I  Rater  II 


1st  18  groups 
2nd  18  groups 


3rd  18  groups 


Last  4  groups 
Totals  for  SECOND*  SECTION 


"Raters"  refers  to  the  five  examiners  in  their  roles 

.ere  evaloating  the  records  When 

the  first  set  of  Z  .heretery  record  .as  rated  both  by  the 

both  sessions  were  finished  and  w  y  TViiq  was  Rater  II  who  was 

Examiner  and  Rater  I,  another  rating  was  obta.ned.  Th  s  “ 

,  ^  T  for  that  experiment.  In  other  woras, 

::“:i'rs“r.-erf:e^;nrpersons.^^ 

?e"X"  .t  pe'-ns  .'h^lere  involved  in  the  experiments. 

In  view  of  th,  above  explanation,  it  is  apparent  that  the 

for  each  column  of  ^  the  totals  of  each  column  is 

under  different  circumstance  .  ability  The  equivalence 

clearly  “ affe:::,!  rondftmn^rnde  Jwhicl  the  rec- 

oldl^wLTraLd°produced  no  significant  effect  on  rating  accuracy. 

Table  3  indicates  several  striking  facts.  ^■;VXT.he's’‘'bJeT‘t«7- 

seem  to  have  benefited  very  little  in  accuracy  equally  well  without 

ing  him,  and  then  analyzing  accuracy  scores  for  the  first  section 

this  direct  contact  with  the  su  je  .  Y  second  section  were 

were  remarkably  consistent  (36,  36,  37).  those  lor 

only  slightly  less  consistent  (39,  36,  37). 
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As  for  the  overall  accuracy,  that  for  the  first  section 
Iv  eahivalent  to  that  found  for  the  second.  True,  there  wffS  a  slight  m 
create  for  the  second  section  and  this  was  due  entirely  to  the  examiners. 
bZ%s  Vs  not  the  increase  expected  after  an  experiment  has  been  im¬ 
proved  and  after  the  examineVs  (and  raters)  have  had  the  experience  of 
prov<^d  ana  earlier  groups.  In  addition,  both  examiners  and 

eatejs^hTd  the  opportunity  of  reviewing  the  errors  they  had  committed 
in  tht  first  section  before  they  began  experimenting  with  the  groups  in 

the  second. 

Th«-e  is  no  ready  eypUna.ion  £or  tl,e  lack  ot  substantjal  i"”«ase 
in  accuracy  from  the  first  to  the  second  section.  It  is  possible  tha  , 

ILu.h  the  skills  ot  the  oxa.ulners  (and  raters)  were  much  ‘i-' 

character  ol  the  subjects  may  have  deteriorated.  Thus,  a  selecti 
factor  may  have  operated  in  providing  the  less  reactive  subjects  ® 

second  section.  Or,  word  may  have  gotten  around  despfie  the 

•  j  t rfcf  later  testing  for  collusion,  and  tne  su.j 

rtS''s1:o''„d  se^iofmay  have  been  more  sopb.stlcated,  more  knowledge- 
able  and  therefore  either  less  reactive  or  more  equally  reactive,  wh 
evl;  rofe  they  were  assigned  in  the  experiments.  But  there  has  been  no 
definite  evideLe  to  substantiate  these  conjectures.  One  is  tempted,  the  , 
to  entertain  the  notion  that  there  may  be  some  upper  bound  in  accuracy 
for  experiments  such  as  these  and  that  such  a  bound  may  have  been 
approached  by  the  examiners  and  raters. 

The  division  of  the  groups  into  successive  thirds  revealed  no 
significant  or  meaningful  trends.  Thus,  of  six  successive  groups,  the 
best  and  the  worst  accuracy  scores  (examiner  and  rater  scores  co 
bined)  are  found  in  the  first  and  second  sections  respective  y. 

2.  Significance  of  Results 

Some  indication  of  the  statistical  significance  of  the  results  can 
be  presented  in  the  form  of  Chi-square  tabic-  These  are  coller 
in  Table  4  and  the  examiners’  data  are  used  fox  illustration.  r  °  j 

Ire  higW  significant,  with  the  Chi-square  values  far  beyond  those  found 
taViipc;  The  square  roots  of  the  corrected  Chi-square 
valuers \Tve  the  estimated  standard  normal  deviates.  Th^ese  range  from 
9.  67  (i.  e.  VTTTG)  to  11.  57  (i.  e. with  associated  tail  probabil¬ 
ities  of  the  order  2  x  10  22^ 

There  was  no  doubt,  then,  that  experimental  lie  detection  pro- 
cedures  led  to  correct  discriminations  tar  exceeding 
tion.  However,  the  importance  ot  this  conclusion  stemmed  from 
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TABLE  4 

CHI-SQUARE  TABLES  AND  CHI-SQUARE  VALUES  (X  ) 
FOR  EXAMINERS'  DATA 


1st  SECTION  2nd  SECTION  ^nd  SECTION  ^ 

Groups)  {  54  Groups)  (AH  58  Groups) 


All  Correct 
Not  All  Correct 

Corrected  for  cont 


x2 

X^ 

X^ 

36 

9 

81.0 

39 

9 

100 

43 

9.7 

114.9 

18 

45 

18.  2 

15 

45 

20 

15 

48.  3 

23.  0 

54 

inuity 

54 

99.  2 
93.  6 

54 

54 

120' 

116 

58 

58.  0 

137.  9 
133.  8 

applicability  to  examiners  and  raters  alike,  since  the  experimental 
results  were  practically  equivalent  for  both.  And  this  meant  that  He 
detection  was  not  primarily  dependent  upon  the  intuitive  observational 
skills  of  the  examiner.  The  physical  reactions  of  the  subjects  them¬ 
selves  provided  indications  of  involvement  or  non-involvement  in  a 
hypothetical  crime  and  these  were  clear  enough  for  raters  to  make 
accurate  discriminations. 


3.  Agreement  Among  Raters 

Secondary  to  the  problem  of  accuracy  was  that  of  agreement  among 
the  various  raters.  If  there  was  consistency  among  the  raters,  then  t  is 
would  imply  that  either  the  records  were  clearly  differentiable  or  that 
the  training  of  the  raters  was  uniform.  But  if  both  accuracy  an  con¬ 
sistency  were  high  then  one  would  have  to  conclude  that  the  ^-ecords  pro¬ 
vided  the  objective  indices  to  make  precise  discriminations.  Tab  e 
presents  the  agreement  scores,  analogues  of  accuracy  scores,  between 
examiners  and  raters  and  between  the  raters.  Agreement  scores,  th  n, 
refer  to  the  number  of  groups  for  which  both  raters  come  to  exactly  the 
same  decision,  that  is,  the  number  of  groups  in  which  each 
given  identically  the  same  designation  (T,  L  or  1)  by  each  rater  irr  p 
ive  of  the  correctness  or  incorrectness  of  the  decision,  n  stu  ymg 
Table  5,  one  is  first  impressed  by  the  uniformity  in  the 
totals  for  the  first  section.  Reference  to  Table  3  will  reveal  that  the 
corresponding  accuracy  scores  were  practically  the  same. 

As  for  the  agreement  scores,  one  observes  that  they  seamed  to  be 
slightly  larger  in  the  second  section  than  in  the  first.  In  addition,  ere 
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TABLE  5 

CONSISTENCY  BETWEEN  EXAMINERS  AND  RATERS  IN 
TERMS  OF  FREQUENCY  OF  COMPLETE  AGREEMENTS 


FIRST  SECTION 

SECOND  SECTION 

Sub -Grouping 

Examiner 

and 

Exam  ine  r 
and 

Rater  I 
and 

Examiner 

and 

Examiner 

and 

Rater 

and 

I 

of  Sessions 

Rater  I 

Rater  II 

Rater  11 

Rate  r  I 

Rater  II 

Rater 

_n 

1st  18  Ex- 

15 

perim  ents 

14 

17 

13 

14 

12 

2nd  18  Ex- 

14 

periments 

9 

8 

9 

13 

12 

3rd  18  Ex- 

periments 

13 

36 

12 

37 

13 

35 

14 

41 

14 

38 

14 

43 

was  less  variability  among  the  scores.  One  might  expect  this  on  two 
accounts.  In  the  first  place,  the  experiment  was  changed  slightly  in 
order  that  the  discrimination  among  the  three  roles --Thief,  Lookout, 
Innocent  Suspect- -could  be  made  with  greater  precision.  Secondly, 
the  raters  held  an  evaluative  meeting,  after  the  first  section  was  com¬ 
pleted,  in  order  to  discuss  the  errors  they  had  made  in  their  decisions. 
Both  of  these  situations  would  tend  to  improve  agreement  and  produce 
more  homogeneity  among  the  sub -groupings. 

One  final  comment  would  seem  appropriate  for  the  second  sub¬ 
group  of  the  first  section.  This  group  of  18  experiments  (54  subjects) 
yielded  the  lowest  accuracy  scores  in  Table  3  and  the  lowest  agree¬ 
ment  scores  in  Table  5,  An  examination  of  the  protocol  records  and 
research  notes  gave  no  clues  as  to  possible  experimental  or  selection 
variation  that  would  affect  this  sub-group  more  than  the  others. 

4.  "Serious"  Errors 

Of  all  errors  possible  in  the  lie  detection  situation  none  is  more 
serious  than  that  imputing  guilt  to  an  innocent  individual.  If  an  error 
were  to  be  committed,  one  would  generally  prefer  to  free  a  guilty 
person  than  to  jail  an  innocent  suspect  for  a  particular  crime.  The 
Simulated  Theft  experiment  provided  very  limited  data  to  explore  the 
tendency  of  examiner  or  rater  to  make  these  errors.  Despite  their 
paucity,  the  errors  of  calling  the  Innocent  Suspect  a  Thief  (I  — >  T) 
are  collected  together  in  Table  6.  For  comparison  the  "Thief-into- 
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Innocent"  (T — >1)  errors  are  also  included. 


TABLE  6 

THE  INNOCENT- THIEF  (  I— >T)  AND  THE  THIEF- INNOCENT 
FOR  THE  SIMULATED  THEFT  EXPERIMENT 


first  section  second  section  total 

ERROR  Rater  I  Rater  II  Exam  Rater  I  RaterJI - - 


T— >  I 


The  first  impression  gathered  from  the  table  was  the  relative  in¬ 
frequency  of  both  the  Innocent- Thief  and  the  Thief- Innocent  errors.  Fur¬ 
thermore.  these  errors  tended  to  be  fewer  in  the  second  section  despite 
the  fact  that  it  contained  58  experiments,  four  more  than  che  first  sec¬ 
tion  In  general,  too,  the  T  I  errors  are  more  numerous  than  the 
I  T  errors,  although  there  is  an  equalization  of  both  for  the  secon 
LTtion.  Finally,  the  examiners  made  only  one  of  the  "serious  errors 
(I  — >T)  in  the  112  experiments  of  both  sections  combined. 

The  reduction  of  these,  the  more  serious  errors,  from  the  first 
to  the  second  sections  could  be  explained  in  part  by  the  ° 

methodology  that  was  introduced  after  the  first  section.  The  greater 
number  of  T  ->I  errors,  as  contrasted  with  the  I->T  errors,  was  no 
LTxpected  sinL  the  Thief  was  instructed  not  to  reveal  to  the  ^miner. 
either  by  behavior  or  by  the  test  response,  that  he  was  involved  in  the 
theft.  ll  other  words,  the  Thieves  were  to  behave  as  if  they  were 
innocent.  The  reverse  was  not  expected  for  the  Innocent  Suspects. 


B.  DIFFERENCES  AMONG  EXAMINERS 


An  overall  analysis,  such  as  that  in  the  previous  section,  tends 
to  obscure  many  specific  factors  that  deserve  individual  attention  and 
evaluation.  One  of  these  concerns  differences  in 

aminers.  Accuracy  in  an  examiner  may  mean  one  of  two  things^  b  g 

accurate  in  evaluating  his  own  records,  or  being 

ing  the  records  obtained  by  other  examiners.  If  great 

accuracy  exist,  one  would  like  to  know  whether  these  are  due  to  ^^te  " 
teTual^rrmtiv^tional,  training,  or  personality  factors,  hi  view  of  their 
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equivalent  educational  level  at  the  beginning  ol  the  project,  one  could 
argue  in  favor  of  homogeneity  of  intellectual  attainments  among  the  exam, 
iners.  Similarly,  there  was  no  evidence  that  they  differed  in  motivation. 
Their  training  was  uniform  and  their  progress  during  the  training  period 
showed  no  outstanding  differences.  There  remains,  then,  the  vague 
factor  of  personality  as  a  pertinent  variable.  Although  personality 
variations  were  not  extreme,  appreciable  differences  were  apparent 
among  the  examiners,  especially  in  their  reactions  to  and  in  their  im¬ 
pact  upon  people.  If  this  %^ariable  were  an  important  factor,  its  effects 
should  be  most  pronounced  in  the  examiner  accuracy  scores,  for  this 
role,  in  contrast  to  that  of  the  rater,  involves  an  interpersonal  encoun¬ 
ter  with  the  suspect  who  is  tested. 


1.  Accuracy  of  Examiners 


Each  examiner  evaluated  his  records  and  these,  in  turn,  were 
rated  by  two  of  his  co-workers.  Consequently,  the  accuracy  of  each 
examiner  could  be  compared  with  the  accuracy  of  other  raters  on  the 
same  set  of  records.  Cor  relatively,  since  the  examiner  evaluated 
both  his  own  records  and  those  of  his  colleagues,  the  accuracy  of  the 
examiner  under  each  of  these  conditions  was  available  for  comparison. 


In  the  discussion  that  follows,  the  data  will  be  presented  in  terms 
of  percentage  accuracy,  that  is,  the  percent  of  the  total  number  of 
subjects  correctly  classified  as  to  the  role  they  played  in  the  Simulated 
Theft.  This  statistic  is  different  from  that  used  earlier,  i.  e.  ,  the 
total  number  of  experiments  correctly  evaluated.  Table  7  presents  the 


TABLE  7 

PERCENT  ACCURACY  OF  EXAMINERS  IN  EACH  OF  THEIR 
DUAL  ROLES  (AS  EXAMINERS  AND  AS  RATERS) 


ROLE 

COMPARISON 

DATA 

EXAMINER 

As 

(N) 

Examiner 

(%) 

As 

(N) 

Rat  e  r 
(%) 

Other  Raters 
(N)  (%) 

B 

75 

•75 

195 

80 

150 

77 

C 

108 

78 

177 

73 

216 

76, 

D 

60 

73 

30 

80 

120 

82 

E 

69 

87 

243 

81 

138 

75 

F 

24 

92 

39 

85 

48 

83 

W  eighted 
Average 

79 

78 

78 
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equivalent  educational  level  at  the  beginning  of  the  project,  one  could 
argue  in  favor  of  homogeneity  of  intellectual  attainments  among  t  e  exam 
iners.  Similarly,  there  was  no  evidence  that  they  differed  in  motivation. 
Their  training  was  uniform  and  their  progress  during  the  training  period 
showed  no  outstanding  differences.  There  remains,  then,  the  vague 
factor  of  personality  as  a  pertinent  variable.  Although  personality 
variations  were  not  extreme,  appreciable  differences  were  apparent 
among  the  examiners,  especially  in  their  reactions  to  and  in  their  im¬ 
pact  upon  people.  If  this  variable  were  an  important  factor,  its  effects 
should  be  most  pronounced  in  the  examiner  accuracy  scores,  for  this 
role,  in  contrast  to  that  of  the  rater,  involves  an  interpersonal  encoun¬ 
ter  with  the  suspect  who  is  tested. 

1.  Accuracy  of  Examiners 

Each  examiner  evaluated  his  records  and  these,  in  turn,  v/ere 
rated  by  two  of  his  co-workers.  Consequently,  the  accuracy  of  each 
examiner  could  be  compared  with  the  accuracy  of  other  raters  on  the 
same  set  of  records.  Cor  relatively,  since  the  examiner  evaluated 
both  his  own  records  and  those  of  his  colleagues,  the  accuracy  of  the 
examiner  under  each  of  these  conditions  was  available  for  comparison. 

In  the  discussion  that  follows,  the  data  will  be  presented  in  terms 
of  percentage  accuracy,  that  is,  the  percent  of  the  total  number  of 
subjects  correctly  classified  as  to  the  role  they  played  in  the  Simulated 
Theft.  This  statistic  is  different  from  that  used  earlier,  i.  e.  ,  the 
total  number  of  experiments  correctly  evaluated.  Table  7  presents  the 


TABLE  7 

PERCENT  ACCURACY  OF  EXAMINERS  IN  EACH  OF  THEIR 
DUAL  ROLES  (AS  EXAMINERS  AND  AS  RATERS) 


ROLE 

COMPARISON 

DATA 

EXAMINER 

As 

(N) 

Examiner 

(%) 

As 

(N) 

Rater 

(%) 

Other  Raters 
(N)  (%) 

B 

75 

75 

19  5 

80 

150 

77 

C 

108 

78 

177 

73 

216 

76 

D 

60 

73 

30 

80 

120 

82 

E 

69 

87 

243 

81 

138 

7  5 

F 

24 

92 

39 

85 

48 

83 

W  eighted 
Average 

79 

78 

78 
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ju-Lr;;".-.™;;. .... ,..- 

centage  has  been  computed  is  also  presented. 

since  there  were  two  raters  for  each 
the  number  of  cases  for  "Other  Raters"  was  twice 

aminer"  column.  The  last  percent  column,  then,  is  an  average  ot  t 
aminer  coiu  raters  who  evaluated  the  records  for  a 

percent  accuracy  loi  the  two  laters 

particular  examiner- 

Table  7  reveal,  an  approcable  spread  ‘I*® 

r  wn  q?  fr.T  r  to  73  for  D.  Despite  the  magnitude  of  this  ex 
am.ners,  from  92  or  F  ^ «  ^o  ^  indicating  • 

treme  difference  ^e  Ch.^.,^  be  cons.dered  significantly  different 

■rtVeU  abluty  to  identify  correctly  the  role  ot  each  subiec.  i"  Sim- 
ulated  Theft  experiment.  Neithe^r  were  there 
differences  in  accuracy  among  the  examiners  in 

But  how  does  the  I Jm^^lhon 

al  contact  of  examiner  and  suspe  suspect,  then  the  accur- 

ful  in  evaluating  the  guilt- innocence  for  the  rater  role, 

acy  percent  in  the  examiner  ro  e  ®  ®  Some  of  the  examiners 

Table  7  provides  no  evidence  for  this  hypothesis  TVirreveLe  is 

perform  better  as  well  known  phenomenon-the 

rerr:s'sror:»-eci"  The  heiter -—'T.rrmr:." 

while  the  poorer  examiners  examiner  role  is  79  and  that  for 

:::?/t:r  rl^i:  fr7rarrVrmVird:rrersrin  accuracy  When  the  evalua. 
tion  IS  done  on  the  basis  of  the  records  alone. 

Although  of  limited  ^  f/;:::^l^?in 

Tlf  ThrrriT^s^meTerdrc;  /or  the  better  examiner  to  have  a  better 
Such  a  positive  relation  between  the  two  roles  is  in 
score  as  rater,  P  rr  t  nf  ^^8  There  was  some  hesita- 

dicated  by  a  Spearman  rank  eoeft.c.en.  of  68.  There^  j„,.,bility  of  a 

lion  ‘"."’^*■'6 ‘bis  observation  because  „.„„,b.less,  because 

ty“p^  of  result That  wuuH  expected  among  a  >arge  grpp  of 

f:L^r.h--;;u:i::r:ureve:t: 

of  the  i^:ur;ro\:i ‘o?e  “S"rardtdVp":i;m^ 
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the  same  set  of  records.  This  is  done  by  compaiing  the  pe.cen-agec 
in  the  "As  Examiner"  and  "Other  Raters"  colrm.ns.  Thus,  exarnmer 
B  obtained  an  accuracy  percent  of  75,  but  the  average  accuracy  tor 
the  two  raters  who  evaluated  the  same  records  was  slightly  higher, 
namely.  77.  Although  the  comparisons  may  apnea'  interesting,  there 
is  a  decided  limitation  to  this  type  of  analysis  because  o  t  e  posi  ive 
relationship  between  the  accuracy  scores  for  the  two  roles  of  exarn- 
iner  and  rater.  In  view  of  this  relai iorship,  it  is  rather  obvious  that 
the  best  examiner  will  probably  have  two  raters  whose  evaluation 
abilities  are  inferior  to  those  of  the  examiner.  Similarly,  the  exam¬ 
iner  with  the  lowest  accuracy  score  will  most  likely  have  his  records 
rated  by  those  who  are  more  accurate  in  their  evaluations. 

There  is  one  final  analysis  that  is  pertinent  to  the  results  pre¬ 
sented  in  Table  7.  It  is  perhaps  the  most  important  in  this  section. 

It  would  answer  the  question;  Were  the  individual  examiners  operating 
well  beyond  the  chance  level?  The  answer  is  . 

attained  an  accuracy  far  exceeding  chance  expectation.  In  h  s  yp 
experiment,  where  the  respective  roles  of  three  persons  were  to  be 
identified  by  the  examiner  (or  rater),  the  probability  o  t  e  ating 

identification  of  a  single  individual  was  one-third. 

the  roles  of  30  subjects  (i.  e.  in  10  experiments ,,  ten  of  them  would 
accurately  identified  by  chance,  that  is,  33  per  c^ent  accuracy, 
accuracy  level  of  each  examiner  was  well  beyond  this  point.  A 

illustraUve  case  the  significance  test  as sociated  with  the  lowest  accu¬ 
racy  figure,  namely,  73  percent  for  examiner  D,  yielded  a  Chi- 
square  value  of  41.  41875  which,  in  turn,  was  equivalent  to  a  stan  - 
ard  normal  deviate  of  6.  4358  with  an  associat  ed  probability  of  t  .e 
order  of  2  x  lO"^^.  It  should  be  clear  'hat  the  accuracy  percen  s 
for  the  other  examiners  would  be  even  more  significant  fF  excepre 
because  of  fewness  of  experiments). 

What  is  particularly  gratifying  in  the  data  of  Table  7  is  that  the 
accuracy  In  a  con,pl,cated  l.e  dCecUon  exper.mm, 

close  to  or  beyond  90  percent  for  some  examiners.  The  lie  detecto- 
operators  had  only  about  20  minutes  examination  time  and  effectiv 
ly  two  records  on  which  to  base  their  judgments.  Furthermore,  ^y 
had  to  make  a  decision  on  each  case.  They  were 

the  designation  "Inconclusive",  thus  evaluating  only  the  records  for 
thich  ,bcy  had  the  »os.  confidence.  Neither  did  = 

tunity  of  re-examining  suspects  for  hours  on  end,  as  is  often  the  c 

in  actual  lie  detection  examinations.  The  accuracy  figure  or 

examiner  in  this  experiment  is  highly 

cal  and  practical  point  of  view,  when  one  considers  the  limited  samp 
of  behavior  that  was  evaluated. 
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2.  Agreement  Among  Examiners 

A  relatively  high  degree  of  accuracy  for  each  examiner  implies 
•  a  high  degree  of  agreement  among  them.  In  the  design  of  this  experi¬ 
ment  there  were  two  general  types  of  agreement  scores:  (a)  the  agree¬ 
ment  of  the  examiner  and  the  raters  (examiner- rat  er and  (b)  the 
agreement  between  the  two  raters  (rater-rater).  Cons eqnently,  de¬ 
pending  upon  the  function  he  had  in  a  particular  experiment,  the  opera¬ 
tor  could  be  involved  in  an  examiner  -  rater  situation  if  he  were  the 
examiner  and  his  evaluations  were  compared  with  those  of  a  rater;  m 
a  rater-examiner  situation,  if  he  were  a  rater  and  his  evaluations 
were  compared  with  those  of  the  examiner;  in  a  rater  -  rat  er_  situation, 
if  he  as  a  rater  were  compared  wi«h  another  rater.  The  first  of  the 
paired  roles  indicates  the  person's  function  in  the  experiment;  the 
second,  the  function  of  the  other  person  involved  in  the  comparison. 

It  was  hypothesized  that  the  rater-rater  agreement  scores  would 
be  higher  than  the  exam  iner- rater  and  the  rater-examiner  score,s.  It 
was  felt  that  the  latter  two  comparisons  would  involve  a  contamination 
of  two  types  of  lie  detection  criteria,  namely  those  based  on  the  chart 
records  alone  and  those  based  upon  the  behavior  of  the  suspect  during 
the  lie  detection  examination.  Table  8  presents  the  three  types  of 
agreement  scores  for  each  examiner.  Specifically,  for  B,  the  percent 
agreement  score  of  73  indicates  that  73  percent  of  his  identifications 


TABLE  8 

THREE  TYPES  OF  PERCENT  AGREEMENT  SCORES  FOR 

EACH  EXAMINER 


EXAMINER 

TYPE 

OF  AGREEMENT 

Exam  in  e  r  -  Ra  t  e  r 

Rater- Examiner 

Rater-  Rater 

B 

73 

77 

76 

C 

77 

80 

81 

D 

83 

67 

93 

E 

78 

79 

81 

F 

83 

80 

85 

Weighted 

Average 

78 

00 

81 

agreed  with  those  of  the  two  raters  who  evaluated  his  records.  The 
score  of  77  indicates  that  when  B  rated  the  records  of  the  other  ex¬ 
aminers  he  agreed  with  their  designations  77  percent  of  the  time. 
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Finally,  the  score  0(76  represents  the  percent  of  agreement  between  B 

and  another  rater  when  both  were  assigned  as  raters  to  the  same  exa 
iner's  records. 

The  most  characteristic  feature  of  the  data  in  Table  8  is  the  uni¬ 
formly  larger  rater-rater  agreement  score  for  each  rater,  there  being 

but  one  inversion  in  the  scores,  that  of  examiner  B,  the  !ate-- 

of  77  for  the  rater- examiner  agreement  and  a  score  of  76  for  the  e 
rater  agreement.  Since  a  rater-rater  agreement  score  is  one  of  hr 
for  each  examiner,  the  probability  of  its  being  the  largest 

assuming  equal  probability  for  each  score  to  be  maximal.  The  probability 
thatTorr^r'mor^e  examiners  have  a  maximal  ^  “s.d 

score  is  slightly  less  than  .  05.  If  the  .  05  level  of 

then  it  might  be  concluded  that  two  raters,  working  with  the  char 
ocTs  air„f.  .end  (O  agree  more  closely  In  their  ratings  than  do  exam- 
iners  and  raters.  This  is  a  reasonable  conclusion  in  view  of  the  po= 
sibly  different  criteria  used  by  examiners  and  raters.  The  examiners, 
it  may  b,  recalled,  had  conducted  the  lie  detector  test  and  may  have 
been  Effected  in  their  evaluations  by  tbe  behavior  of  the  suspec.s. 

However  reasonable  such  a  conclus  ion  maybe,  «  ‘'"JPy''’ 

by  the  very  small  differences  among  the  various  agreemen 
eLt  examiner.  Specific  reference  is  made  to  the  data  of  examtn.r.  B, 

C,  and  E.  whose  scores  are  based  on  sam.ple  sizes 

and  in  the  greater  proportion  of  cases  on  sample  ®  "specially 

hood  of  200.  (The  agreement  scores  for  examiners  D  an  ,  ^  P 
those  in  the  second  and  third  columns,  are  based  on  fewer  than  40 
scores  )  The  weighted  averages  also  indicate  a  relatively  sm  . 

rer  o  ity  for  the  rater-rater  agreement  scores,  a  superiority  which 
Zs  not  attain  statistical  significance.  Consequently  o^re 

elude  that  the  agreement  between  two  raters  ir,  ^  i rn prove - 

that  between  an  examiner  and  a  rater,,  but  that  the  degree  of  .mpiove 
ment  is  very  small  and  not  significantly  greater. 

The  above  conclusion  tends  to  confirm  t;he  result  that  the  effect 

of  personal  contact  with  the  suspect  has  bi^  a  " 

obipctivity  of  an  examiner's  evaluation  of  his  records.  The  ^^rlier 
resuU  stressed  the  accuracy  of  decisions,  and  the  conclusion  was  that 

an  independent  rater  attained  an  accuracy  in  his  th°em  ^  The 

suspects  as  high  as  that  attained  by  the  examiner 

results  of  this  section  emphasize  that  an  examiner  and  a  both 

in  their  evaluations  almost  as  ^dosely  as  do  two  raters.  From 

a  r»al*liPT  st'^on.2  implica^tion  as  to  th.6 
sets  of  conclusions  one  may  draw  a  rattier  st.ong  i  since 
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used  in  place  of  the  examiners'.  And  if  the  rating  procedure  is  objec¬ 
tive,  one  can  devise  a  program  for  a  computer,  which  in  turn  could  be 
used  to  displace  the  raters.  Thus,  the  input  to  the  computer  would  be 
exactly  the  same  as  that  received  by  the  raters  who  have  a  chart  rec¬ 
ord  of  the  electrical  variations  reflecting  the  physiological  changes  in 

the  suspect. 

Theoretically,  then,  the  problem  oi  an  objective,  impersonal, 
machine  decision  poses  no  difficulty.  In  fact,  machine  analysis  of  the 
physiological  patterns  can  be  more  accurate  than  the  visual  inspection 
procedures  generally  used  in  lie  detection  work.  Other  criteria,  w  ic 
only  harmonic  analyzers  could  adequately  identify  and  measure,  may 
also  be  developed.  All  these  considerations  would  argue  for  the  develop¬ 
ment  of  computerized  procedures  in  the  evaluation  of  guilt  or  innocence. 
Such  theoretical  implications  are  valid  and  inevitable.  However,  grave 
practical  considerations  should  delay  the  immediate  application  of  com¬ 
puter  techniques  to  the  physiological  indices  now  in  general  use  among 
lie  detection  operators.  These  practical  issues  are  more  dramatic¬ 
ally  formulated  as  questions.  Are  these  the  best  systems  for  lie  detec¬ 
tion  work?  To  what  extent  are  these  systems  under  control  of  the  sus¬ 
pect?  To  what  extent  can  these  systems  be  manipulated  by  the  suspect 
so  as  to  invalidate  the  objective  criteria  of  deception  the  rater  or  com¬ 
puter  uses  ?  It  should  be  apparent  that  the  best  computer  would  fail 
completely  in  its  lie  detection  capabilities  if  its  decisions  could  be  manipu¬ 
lated  or  controlled  by  the  suspect. 

C.  EXAMINERS  IN  BOTH  SECTIONS  OF  EXPERIMENT 


1,  Accuracy  Data 

Several  minor  changes  were  introduced  into  the  experiment  after 
the  completion  of  the  first  60  groups.  Since  these  were  expected  to  im¬ 
prove  accuracy,  a  comparison  of  the  data  in  both  sections  should  reveal 
whether  any  significant  changes  had  occurred,  specifically  in  the  exam¬ 
iners'  accuracy  scores.  Table  9  presents  the  accuracy  percent  for  all 
examiners  and  for  both  sections  of  the  experiment.  By  an  accuracy  per¬ 
cent  score  is  meant  the  percent  of  all  subjects  correctly  identified  by 
the  examiner  as  Thief,  Lookout,  or  Innocent  Suspect.  Thus,  of  the  30 
subjects  examined  by  examiner  B  in  the  first  section,  2Z  were  correctly 
identified  for  a  percent  accuracy  score  of  73. 

Of  major  importance  in  Table  9  are  the  data  of  examiners  B,  C 
and  E  since  the  data  for  examiner  F  are  based  on  relatively  few  cases 
and  those  for  examiner  D  are  incomplete.  With  this  in  mind,  one  notices 
but  one  major  change  in  accuracy  from  the  first  seetjon  to  the  secon  . 
Examiner  C  improved  appreciably  in  his  role  as  examiner  during  the 
second  session. 
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TABLE  9 

EXAMINER  ACCURACY  PERCENT  SCORES  IN  BOTH  SECTIONS 
OF  THE  SIMULATED  THEFT  EXPERIMENT 


When  Examiner 

When 

Rate  r 

EXAMINER 

1st 

Section 

2nd 

Section 

1st  Section 

2nd  Section 

N 

% 

N 

% 

N 

% 

N 

% 

— m 

B 

T3" 

73 

45 

76 

TTT 

79 

C 

60 

70 

48 

88* 

60 

73 

1  17 

73 

D 

30 

73 

30 

73 

30 

80 

-- 

E 

36 

86 

33 

88 

102 

77 

141 

83 

F 

6 

100 

18 

88 

33 

82 

6 

100 

Weighted 

Percent 

76 

82 

78 

79 

•insignificant 

increas e  at  the  . 

01 

level. 

In  general,  the  examiners  improved  in  accuracy  in  both  roles  as 
they  progressed  from  the  first  to  the  second  section  of  the  experiment. 
However,  the  accuracy  increases  were  small,  as  demonstrated  by  the 
ins  ignifi .  .iiit  rises  in  the  weighted  percents.  In  fact,  the  weighted 
accuracy  percents  were  substantially  uniform  for  both  sections  of  the 
experiments  and  for  both  roles  assumed  by  the  examiner.  Thus, 
whether  he  evaluated  the  records  of  a  subject  he  personally  examined 
or  whether  he  evaluated  a  set  of  records  of  a  subject  completely  un¬ 
known  to  him,  the  examiner  attained  effectively  the  same  accuracy. 

Specifically,  the  small  gains  in  accuracy  from  the  first  to  the 
second  section  do  not  reflect  the  anticipated  improvements  expected 
as  a  result  of  the  changes  introduced  into  the  experimental  procedure. 

2.  Consistency  Data 

After  the  completion  of  the  first  section  of  the  experiment,  the 
examiners  held  a  review  session  among  themselves  to  check  on  their 
procedures  and  to  discuss  the  types  of  errors  they  made.  It  was 
anticipated  that  such  group  self-evaluation  would  result  in  greater  homo¬ 
geneity  in  their  subsequent  ratings.  This  should  be  reflected  in  greater 
consistency  among  raters  who  had  to  evaluate  the  same  set  of  records. 

In  the  design  of  this  experiment  an  examiner's  consistency  with 
other  raters  could  be  analyzed  in  three  different  ways.  Table  10  presents 
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the  percent  agreement  scores  for  these  three  rating  situations.  Al¬ 
though  the  data  of  examiner  F  are  presented  in  the  tabid,  they  are 
placed  in  parentheses  to  indicate  that  the  scores  are  based  on  too  few 
cases  and  consequently  do  not  possess  stability.  Examiner  D  did  not 
participate  in  the  rating  procedures  of  the  second  section,  and  there 
are  no  data  for  that  portion  of  his  results. 

The  outstanding  feature  of  the  data  in  Table  10  is  the  overall 
significant  rise  in  the  agreement  scores  from  first  to  second  section. 


TABLE  10 

PERCENT  AGREEMENT  SCORES  FOR  THREE  RATDMG 
CONDITIONS  IN  BOTH  SECTIONS  OF  THE 
SIMULATED  THEFT  EXPERIMENT 


RATING  CONDITIONS 


EXAMINER 

Examiner 

-  Rater 

Rater-  Examiner 

Rater-Rater 

1st 

2nd 

1st 

2nd 

1st 

2nd 

Section 

Section 

Section 

Section 

Section 

Section 

B 

70 

76 

70 

87** 

68 

86** 

C 

71 

85* 

80 

79 

72 

85* 

D 

73 

93** 

67 

93 

-- 

E 

75 

83 

75 

81 

73 

89** 

F 

(100) 

(78) 

(76) 

(100) 

(82) 

(100) 

Weighted 

Percent 

73 

83* 

75 

82* 

72 

87** 

Significant 

at  .01  level. 

-Significant  at  . 

05  level. 

With  one  exception  for  examiner  C,  each  agreement  score  increases  for 
the  four  examiners  whose  data  possess  sufficient  stability  for  individual 
analyses.  The  review  session  among  the  examiners,  following  the 
section  of  the  Simulated  Theft  experiment,  undoubtedly  had  a  pronounce 
effect  on  the  agreement  among  the  ratings.  Although  this  review  of 
rating  procedures  and  errors  was  aimed  at  increasing  accuracy,  its 
primary  effect  seems  to  have  been  an  increase  in  consistency. 


Finally,  it  maybe  pointed  out  that  the  rater-rater  consistency 
scores  were  the  largest  among  the  three  rating  conditions.  This  was 
anticipated.  Largest,  too,  was  the  gain  in.  consistency  within  this  rating 
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situation.  The  review  session  induced  greater  uniformity  in  the  rating 
procedures,  and  this  uniformity  guaranteed  greater  inter-rater  con¬ 
sistency  without  improving  accuracy  to  a  corresponding  degree. 

D.  ROLE  DIFFERENTIA T10N--DTSCRIMrNANT  ANALYSIS 

The  critical  task  of  a  lie  detection  operator  is  role  differentiation 
He  has  to  decide,  for  example,  w-hether  the  suspect  is  a  criminal  or 
whether  he  is  innocent.  Since  the  polygraph  records  include  data  from 
several  physiological  response  systems,  the  problem  of  determining 
the  relative  importance  of  each  system  is  of  paramount  importance. 
Whether  the  operator  is  completely  aware  of  such  differential  weighting 
is  difficult  to  say.  But  his  final  decision,  insofar  as  it  is  independent 
of  any  clues  obtained  from  the  behavior  of  the  suspect,  must  reflect 
some  weighting  scheme. 

In  this  experiment,  the  examiners  (and  raters)  had  ample  oppor¬ 
tunity  to  develop  such  procedures.  They  were  required  to  score  each 
critical  response  for  each  physiological  system,  recording  these  data 
on  one  sheet.  This  enabled  the  examiner  to  obtain  a  comparative  pic¬ 
ture  of  the  relative  variations  in  the  different  scores  before  he  arrived 
at  his  decision.  In  view  of  its  greater  response  variability  and  the 
relative  simplicity  in  its  interpretation,  the  psychogalvanic  reaction 
was  considered  by  the  raters  as  probably  most  influential  in  their 
final  decisions.  (In  practice,  lie  detector  operators  undoubtedly  differ 
in  the  importance  they  attach  to  the  various  physiological  reactions. 
Some  emphasize  blood  pressure  changes:  some  favor  respiratory 
criteria:  and  some  depend  upon  the  psychogalvanic  reaction  more  oi 
less  exclusively.  The  manuals  give  lip  service  to  integrating  the 
"whole  record",  but  they  are  not  clear  as  to  how  one  may  achieve  this 
in  practice.  ) 


The  discussion,  up  to  this  point,  has  been  centered  upon  the  exam¬ 
iner  and  the  rater  who,  consciously  or  unconsciously,  use  some  weight¬ 
ing  procedures  to  aid  them  in  arriving  at  a  decision.  It  was  pointed  out 
that  such  procedures  were  subjective  and  relatively  unique,  varying 
from  person  to  person.  To  eliminate  the  subjective  element  from  such 
weighting  schemes,  special  discriminant  scores  were  developed  and 
computed  from  the  data  gathered  in  this  experiment.  There  were  three 
of  them:  the  purpose  of  the  Thief-Innocent  score  was  to  differentiate 
between  the  Thief  and  the  Innocent  Suspect;  the  Loglcput - ,Innpc_ent 
and  the  Thief- Lookout  scores  had  similar  functions.  Such  scores 
were  computed  for  each  physiological  index,  the  larger  score  in 
dicating  greater  manifest  involvement  in  the  crime.  In  this  way, 
the  basis  was  formed  for  a  dis  c  r  im.  inant  function  which  was  used  to 
render  an  objective  determination  of  the  roles  assumed  by  the  sub¬ 
jects  . 
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1.  A  Typical  Set  of  Data.  Discriminant  Scores 

To  clarify  the  discussion  which  is  to  follow,  the  T-I  (Thief- 
Innocent)  discriminant  scores  for  the  data  of  Examiner  D  are 
sented  in  Table  11.  Examiner  D  tested  10  experimental  groups,  the 
numbers  of  which  are  shown  in  the  first  column.  Thus,  in  Experi¬ 
ment  67  the  Thief  obtained  a  T-I  score  of  7  for  the  respiratory 


TABLE  11 

T-I  (THIEF- INNOCENT)  DISCRIMINANT  SCORES  FOR  THE  PHYSIO¬ 
LOGICAL  INDICES,  THE  TOTAL,  AND  THE  DISCRIMINANT  FUNCTION 

i TYPICAL  SET  OF  DATA) 


Exp 

No 

THIEF 

(T) 

X 

Y 

Z 

67 

7 

5 

21 

73 

5 

6 

18 

74 

1 

7 

11 

79 

3 

7 

3 

84 

4 

4 

14 

91 

0 

6 

12 

94 

14 

12 

26 

102 

3 

12 

13 

1 10 

4 

10 

14 

120 

7 

12 

16 

INNOCENT  SUSPECT  (I) 


T 

D 

X 

Y 

Z 

T 

D 

33 

52 

5 

4 

10 

19 

23 

29 

51 

0 

0 

4 

4 

12 

19 

43 

2 

1 

10 

13 

26 

13 

14 

7 

4 

7 

18 

8 

22 

38 

9 

2 

4 

15 

-10 

18 

47 

6 

7 

4 

17 

8 

52 

60 

6 

9 

9 

24 

27 

28 

53 

3 

9 

4 

16 

20 

28 

49 

5 

9 

7 

21 

24 

35 

51 

2 

6 

9 

17 

33 

4.  5  9  9 

X:  Respiratory  T-I  Score 
Y:  Plethysmographic  T-I  Score 
Z;  Psychogalvanic  T- I  Score 


9  To  (Accuracy  in  discrimination) 

T  +  Y  +  Z 

D  =100  (-,  0Z9X  +  .  019Y  +  .  030 Z) 
Discriminant  Function  Score 


responses,  5  for  the  plethysmographic  reactions,  and  21  for  the  PGR. 

The  sum  of  these  was  33,  yielding  a  Total  score  which,  in  effect  gave 
equal  weights  to  each  of  the  physiological  indices.  On  the  other  hand, 
the  T-I  scores  for  the  Innocent  Suspect  in  Experiment  67  were  5,  4, 
and  10  respectively,  yielding  a  Total  of  19.  In  this  particular  experi¬ 
ment,  each  physiological  index  demonstrated  the  existence  of  greater 
emotional  disturbance  (i.  e.  larger  T-I  scores)  in  the  Thief.  It  would  have 
been  possible,  then,  to  make  a  correct  diagnosis  on  the  basis  of  any  of 
the  physiological  scores,  although  the  differentiation  appears  much 
clearer  for  the  PGR. 


The  results  of  Experiment  79  did  not 
Here,  two  of  the  three  physiological  indices 


follow  the  same  pattern, 
yielded  T-I  scores  which 


would  have  led  to  a  decision  clearly  at  variance  with  the  factSj  since  the 
Innocent  Suspect  would  have  been  designated  as  the  Thief. 

An  examination  of  the  remaining  experiments  points  up  the  need 
for  some  overall  score  which  would  exhibit  more  stability  than  those 
associated  with  the  individual  physiological  indices.  Although  the  Total 
score  is  one  such  possibility,  its  use  would  imp]>  that  all  three  indices 
are  equally  important  in  predicting  the  Thief- Jnnoc  ent  status  of  the  sub¬ 
jects,  and  this  is  not  the  case.  The  results,  as  summarized  at. the 
bottom  of  the  table,  tend  to  show  that  for  this  set  of  data  the  respiratory 
index  (4.5)  is  no  better  than  chance  in  classifying  the  subjects  into  the 
Thief  and  Innoaent  Suspect  categories.  The  other  two  physiological 
indices  classify  nine  of  the  ten  pairs  corrective  Similarly,  the  Total 
score,  used  as  an  index,  attains  the  same  degree  of  accuracy,  namely, 
nine  out  of  ten  correct  classifications.  But  the  Discriminant  Function 
scores,  computed  for  this  set  of  data,  attain  perfect  accuracy  with  10 
correct  classifications. 

The  original  data,  in  the  form  of  chart  recordings  for  these  10 
experiments,  were  also  evaluated  by  two  independent  raters.  To 
complete  the  analysis,  two  additional  tables  like  Table  11  were  con¬ 
structed.  The  accuracy  scores  of  the  three  physiological  indices  were 
computed,  as  well  as  those  for  the  Total  score  and  the  Discriminant 
Function  score.  This  was  done  for  the  data  of  all  examiners.  There 
were  two  restrictions  which  made  it  impossible  to  utilize  all  112  experi¬ 
ments.  For  each  examiner^  only  those  experiments  were  included 

were  scored  by  the  same  two  raters.  The  data  for  Examiner  F 
were  not  used  because  the  sample  was  small - six  ca.ses.  The.se  re¬ 

quirements  eliminated  19  experiments  from  this  analysis. 

The  example  in  Table  11  illustrates  only  one  phase  of  the  in¬ 
vestigation.  Lookout- Innocent  (L-I)  and  Thi  ef- Lookout  (T-L)  discri¬ 
minant  scores  were  also  subjected  to  similar  analyses.  The  next 
portion  of  this  section  will  be  concerned  with  the  relative  accuracy 
of  the  physiological  indices  and  the  relative  efficiencies  of  the  weighted 
indices  in  classifying  the  subjects  of  the  experiment. 

2.  Classification  Accuracy  of  the  Various  Indices 

The  data  in  Table  II  suggested  several  important  comparisons. 
For  example,  the  relative  accuracies  of  the  three  physiological  indices 
could  be  assessed.  Moreover,  the  Total  (T)  and  the  Discriminant 
Function  (D)  scores,  as  examples  of  weighted  indices,  could  be  com¬ 
pared.  To  emphasize  the  differences  existing  among  them,  the  data  for 
the  three  discriminations,  namely,  T-I,  L-1,  and  T-L,  could  be  analyze 


Finally,  the  results  from  the  first  section  of  the  experiment  (Experi¬ 
ments  1-60)  could  be  contrasted  with  those  in  the  second  section. 
Table  12  presents  the  first  of  two  tables  that  point  up  the  meaningful 


TABLE  12 

THE  RELATIVE  ACCURACIES  (AS  PERCENTAGES)  OF  THE  SEVERAL 
SCORES  FOR  THE  THIEF-INNOCENT,  LOOKOUT- INNOCENT,  AND 
THIEF- LOOKOUT  CLASSIFICATIONS 
(DATA  FROM  ENTIRE  EXPERIMENT) 


DISCRIMINATION 


Thief- 

Innocent 


SOURCE  OF 
SCORES 


DISCRIMINANT  SCORES 

X  Y  Z  T  D 


Examiners 

Raters 


93  67  71  90  90 
198  56^=>t  69  89  88 


97 

93* 


Lookout - 
Innocent 


Examiners 
Rater  s 


93  61  72  85  85 
198  60  71  84  84 


90 

87* 


Thief- 

Lookout 


Examiners 

Raters 


93  58**  54**  76  70 
jgg  54*^  59  72  68 


80 

79* 


X:  Respiratory  Score 

Y;  Plethysmographic  Score 
Z:  Psychogalvanic  Score 

*  Based  on  186  sets  of  ratings 


T  =  X  +  Y  +Z 

D  100  (w^  X  +  Wy  Y  +  Z) 
where  is  the  weight  for  X,  etc. 

’  Not  significant 


comparisons.  As  can  be  observed,  the  :  esulls  are  kept  separate  for 
examiners  and  raters.  Despite  the  overall  agreement,  the  percentage 
accuracy  for  the  examiners'  da'a  are  very  sligh.tly.  but  uni  orm  y  ig  er 
than  that  for  the  raters'  data.  Th..s,  in  the  Thief- Innocent  discrimination, 
for  the  respiratory  scores,  the  accuracy  for  the  examiners  was  67  per¬ 
cent,  for  the  raters  56  percent.  These  differences  are  in  favor  of  the 
examiners’  data  in  all  but  one  instance,  the  plethysmographic  score  in 
the  Thief- Lookout  discrimination,  where  the  raters'  accuracy  was  9 
percent  compared  to  54  percent  for  the  examiners. 

Several  points  may  need  emphasis  at  this  time.  The  examiners  and 
the  raters  did  not  make  these  dis  cr  iminations .  Their  rated  data,  tra  & 
formed  into  discriminant  scores,  were  evaluated  for  accuracy  m 
ating  between  all  possible  pairings  of  the  roles  assumed  by  the  subjects  in 
this  experiment.  Further,  the  Total  (T)  scores  and  the  Discriminant 
Function  (D)  scores  are  merely  linear  combinations  of  the  same  three 
nhvsioloaical  scores.  The  difference  between  the  two  consists  in  tne 
Sbhrarfnela  with  which  the  T  scores  were  obtained,  and  the  uniqueness 
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of  the  D  scores.  In  other  words?  the  adding  of  the  three  physiological 
scores  is  an  arbitrary  as  s  ignmcnt  of  a  weight  of  +  J  for  each.  Another 
person  might  have  chosen?  for  example?  weights  of  1?  2?  1  for  the  X,  Y? 
and  Z  scores;  or,  the  weights  1?  2,  3;  or,  for  that  matter,  any  set  that 

he  felt  reflected  the  importance  of  the  three  physiological  responses. 

On  the  other  hand,  the  weights  in  the  discriminant  function,  being  the 
only  linear  set  which  maximizes  the  accuracy  of  classification,  are 
unique. 


The  next  point  to  be  mentioned  is  the  way  in  which  the  Discrimin- 
Function  scores  were  used*  In  many  problems,  one  Discriminant 
Function  score  is  computed  for  the  averages  of  the  variables  in  one 
classification,  and  another  for  the  averages  in  the  other  classification, 
jn  way,  the  midpoint  of  these  two  Disc  riminant  Function  scores 

constitutes  the  cut-off  point,  serving  to  classify  any  particular  individual 
as  above  or  below  it  and,  therefore,  as  belonging  to  one  classification 
rather  than  the  other.  To  illustrate  the  procedure,  a  D  score  would  be 
computed  for  the  (M^^,  M  ,  M^)  vector  for  the  Thief  data,  another  for 
the  (M  ,  M  ,  M  )  vector  for  the  Innocent  Suspect  data,  and  these  would 
be  the^D  scores  for  the  "average"  Thief  and  for  the  "average"  Innocent 
Suspect.  The  midpoint  of  these  would  serve  as  the  cut-off  score,  the 
criterion  foj  separating  individuals  into  the  Thief  and  into  the  Innocent 
Suspect  categories.  But  in  the  present  investigation,  each  Thief  was 
paired  with  each  Innocent  Suspect  in  a  unique  manner,  since  only  these 
two  could  be  validly  compared  in  a  particular  experimental  session. 
Consequently,  the  D  scores  for  these  paired  individuals  were  compared 
directly  and  no  "average"  Thief  or  "average"  Innocent  Suspect  was  used 
as  a  reference  base  for  classification  purposes. 

Therefore,  the  pe reentage  a  c curacy  figures  in  Table  12  indicate 
how  efficiently  the  rated  data  itself  can  discriminate  between  the  two 
individuals,  one  of  whom  is  known  to  differ  from  the  other  in  a  very 
significant  way.  Consequently,  the  accuracy  percentages  indicate  the 
efficiency  in  discriminating  betvveen  such  pairs  as  the  Thief  -  Innoc  ent, 
the  Lookout  -  Innocent,  and  the  Thief  -  Lookout.  This  is  a  much  easier 
task  than  that  which  often  confronts  the  lie  detector  operator  in  real 
life.  He  may  have  to  examine  only  one  individual  and,  consequently, 
would  have  no  other  records  providing  meaningful  comparisons.  Or,  if 
he  has  to  examine  two  or  more  individuals,  there  is  no  guarantee  that 
one  or  more  of  them  are  actually  implicated  in  the  matter  under  investi¬ 
gation.  In  contrast,  the  task  involved  in  the  discriminant  analyses  of 
this  experiment  is  a  relatively  simple  one.  It  is,  however,  a  necessary 
first  step  in  the  appraisal  of  the  efficiency  of  lie  detection  procedures. 

In  returning  to  Table  12,  one  is  impressed  with  the  differences 
in  accuracy  among  the  three  physiological  scores.  Thus,  uniformly 
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the  psychogalvanic  scores  have  higher  accuracy  (when  compared 
the  other  tL  physiological  measures)  for  all  three  types  of  dmcr^m^- 
nations,  the  Thief-Innocent,  the  Lookout-Innocent,  and  the  Thie 
Lookout.  In  every  instance,  they  are  at  least  13  percent  units  hig  er. 

Of  the  three  physiological  measures,  the  ratings  on  t  e  respira  ory 
responses  generally  produce  the  least  accurate  dis  c  t  iminations  . 

Of  the  two  weighted  scores,  T  and  D,  it  is  clearly  apparent  that 
better  accuracy  is  obtained  from  the  discriminant  function  which  gener¬ 
ated  the  D  values.  This  is  an  important  result.  For,  whatever  may 
be  meant  by  a  "global”  or  "overall"  analysis  of  the  records,  the  exam¬ 
iner  (or  rater)  would  rarely  be  able  to  arrive  at  the  best  possible 
weighting  scheme  in  his  visual  evaluation  of  a  set  of  records.  or 

inexperienced  operator,  the  mental  task  of.differentiating  responses 

within  a  physiological  mode  is  difficult  enough.  To  have  him  menta  y 
assign  differential  values  to  the  modes  themselves  complicates 
task  tosuch  an  extent  that  he  may  fall  victim  to  doing  the  easiest  thing, 
---just  counting  the  number  of  "large"  reactions  wherever  he  finds 
them.  And  this  is  an  equal- weighting  procedure,  -which  is  not  as  cf  i 
cient  as  that  determined  by  discriminant  function  analysis. 

The  most  "unusual"  result  in  Table  12  appears  in  the  comparison 
of  the  accuracy  figures  for  the  psychogalvanic  scores  (Z  scores)  an 
the  Total  scores.  Here,  a  single  score  is  better  than  the  surn  of  three 
scores,  each  of  which  presumably  serves  as  an  indicator  of  the  same 
phenomenon- -"lying  reaction".  This  should  serve  a  warning  against 
the  indiscriminate  combination  into  one  score  of  s everal  pr edictiv 
indices.  Such  practices  are  often  analogous  to  adding  adulterants  to  a 
good  product.  The  process  of  properly  combining  several  different 
indicators  is  not  merely  a  matter  of  adding  several  scores.  ^  ^  ^ 
relatively  complex  process  of  determining  the  relative  value  of  each 
component  for  doing  the  job  at  hand  most  efficiently. 

The  discriminants  used  in  this  research  were  the  simple  best 
fitting  linear  functions.  Radical  departures  from  linearity  would  re¬ 
quire  more  complicated  analvses.  In  these  experiments  the  simple 
linear  discriminant,  as  exemplified  in  the  D  scores,  was  the  most 
efficient  index  among  those  considered. 

The  last  important  comparison  is  that  among  the  different  pair¬ 
ings  of  the  experimental  roles.  From  an  examination  of  the  accuracy 
percents  for  the  Z,  T,  and  D  scores,  it  appears  that  the  most  efficient 
discrimination  was  between  the  Thief  and  the  Innocent  Suspect,  and  that 
the  differentiation  between  the  Lookout  and  the  Innocent  Suspect  was 
more  efficient  than  that  between  the  Thief  and  the  Lookout.  This  coin 
cides  with  expectation,  and  it  also  agrees  with  the  feelings  of  the  rat  , 

who  found  greatest  difficulty  in  differentiating  the  Thief  and  the 
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Lookout.  This  well  defined  result  for  the  Z,  T,  and  D  scores  is  not  so 
sharply  delineated  in  the  X  and  Y  scores  (the  pneumograph  and  the 
plethysmograph).  Though  the  Thief- Lookout  discriminations  are  lowest 
in  accuracy,  the  differentiation  in  efficiency  between  the  Thief- Innocent 
and  the  Lookout- Innoc ent  dis c  rim inations  is  all  bur  obliterated  for  these 
two  physiological  indices. 


One  final  comment  is  in  order.  It  is  indeed  heartening  to  ob¬ 
serve  that  if  one  takes  the  examiners'  data  and  uses  these  in  a 
discriminant  function  to  decide  which  of  two  individuals  is  the  Th.ef 
and  which  the  Innocent  Suspect,  the  impersonal  mathematical  function 
will  select  the  Thief  correctly  with  an  accuracy  of  97  percent.  In  a 
similar  fashion,  the  mathematical  function  will  make  a  correct  dis¬ 
crimination  between  the  Lookout  and  Innocent  Suspect  in  9  out  of  10 
decisions.  Finally,  even  in  the  difficult  Thief- Lookout  discrimination 
the  accuracy  for  the  examiner's  data  reaches  an  accuracy  of  80  per¬ 
cent,  a  figure  well  above  chance  expectation.  (For  the  examiners 
data,  significance  at  the  .05  level  is  reached  when  the  accuracy  is 
about  60  percent;  for  the  raters'  data,  the  significant  percentage  is 

about  57.  ) 


The  accuracy  percentages  for  the  mathematical  discriminant 
functions  reflect  both  the  validity  of  the  physiological  measures  and 
the  accuracy  of  the  ratings.  The  most  unusual  feature  in  these 
results  is  the  relatively  high  accuracy  for  the  Lookout- Innocent 
discrimination.  This  discrimination  was  based  on  the  responses  to 
only  two  of  the  critical  questions.  The  other  striking  feature  is  the 
97  percent  accuracy  in  the  Thief- Innocent  discrimination,  a  figure 
averaged  from  the  data  of  four  examiners.  In  general,  then,  the  data 
of  well  trained  examiners  tend  to  be  highly  and  consistently  valid  in 
differentiating  between  two  such  roles  as  Thief  and  Innocent  Suspect. 


3.  Accuracy  for  First  and  Second  Sections  of  the  Experiment 

Since,  midway  in  the  experiment,  slight  changes  were  made  in 
the  procedure,  the  data  from  the  first  and  the  second  s  actions  were 
analyzed  separately  in  order  to  see  if  any  s  ignificant  improvement 
could  be  observed  in  the  accuracy  figures  for  the  various  indices. 
Table  13  presents  the  results  tor  both  sections  and  for  examiners  and 

raters . 


A  general  overview  of  the  results  indicates  that  the  accuracy  per 
centage  figures  for  examiners  and  raters  are  relatively  homogeneous. 
Whether  he  be  an  examiner,  or  a  rater  of  another's  records,  the  oper¬ 
ator  evaluates  the  physiological  responses  in  a  consistent  fashion.  As 
was  noted  in  the  previous  section,  the  mathematical  dis  criminant  func¬ 
tion  (D)  yields  greatest  accuracy.  The  Z  and  T  accuracy  figures  follow 
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closely  behind,  while  the  X  and  Y  scores  are  least 

more,  the  Thief- Innocent  discr innination  is  most  accurate  and  tha.  for 
the  Thief- Lookout  least  accurate 

X  r  13  lies  in  the  comparison  between 

The  important  feature  of  Table  lo  nes  m  luc;  ^ 

.he  tirl.lnd  Lcond  sections  of  .he  expeninten.  As  had  been  mentioned 


TABLE  13 

the  relative  accuracies  (AS 

SEVEIL5.L  DISCRIMINANT  SCORES  FOR  THE  FI^T 
AND  SECOND  SECTIONS  OF  THE  EXPERIMENT 

:RIMI-  SECTION  SOURCE  OF  DI^ RU^ANT  SC^RE^ 

_  cr-ODirc:  N  X  Y  ^  1 _ 


DISCRIMI- 

NATION 

Thief- 

Innocent 


First 


Second 


SOURCE  OF 
SCORES 

Exam  iners 
Raters 
Examiners 
Raters 


71  59 

62  63 

63  81 

51  73 


93  93  98 

89  85  90 

88  88  96 
89  *89  96 


Lookout - 
Innocent 


First 


Second 


Examiners 

Raters 

Examiners 

Raters 


57  66 

59  63 

65  77 

61  77 


81  89  84 

81  82  83 

88  89  96 

87  85  90 


Thief- 

Lookout 


First 


Second 


Examiners 

Raters 

Examiners 

Raters 


59  43 

60  49 

56  64 

49  66 


73  67  79 

67  58  71 

78  72  80 

75  75  86 


in  Chanter  II  the  changes  m  the  experiment  were  expected  to  make  the 
Logout  role  more  clefrly  differentiable  from  the  other  two.  The  re¬ 
sults  seem  to  fulfill  this  expectation.  To  illustrate,  there  is  no  ap 

preciable  change  t^e  LTokout- 

InLlenf  ThiefTookout  discriminations  clearly  show  that  g^e^^^r 

Accuracy  was  achieved  for  the  second  section  of  the  experiment  Thus, 
for  the  X  scores  (Lookout-Innocent)  the  examiners 

accuracy  percentage  of  65  for  the  second  section  and  57  for  the  first  s 

tion.  The  corresponding  percentages  for  the  raters  were  ^  'than 

fac?  all  of  the  percentage  figures  for  the  second  section  are  higher  than 
rtos'e  for  ie  fi",.  =ec.ion  .Ken  .he  L-I  die cninnina.ion  i.  .he  one  unde. 
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consideration.  In  the  Thief- Lookout  discriminations,  only  the  X  scores 
fail  to  show  greater  accuracy  for  the  second  section.  The  data,  then, 
reflect  the  changes  in  the  experiment  much  more  clearly  m  this 
analysis  than  they  do  in  the  overall  accuracy  figures  (p.  57)  that  were 
obtained  from  the  examiners'  and  raters'  decisions  as  to  the  roles 
played  by  the  subjects  in  each  experimental  group. 

4.  The  Discriminant  Functions  Invariance  Problem 

Earlier  in  this  section,  the  discriminant  function  for  the  data  in 
Table  11  was  found  to  be;  029X  +  .019Y+  .  030Z.  This  expression 
indicates  that  the  best  weighted  index  was  obtained  by  multiplying  the 
respiratory,  plethysmographic  and  psychogalvanic  scores  by  weights 
that  bear  the  corresponding  ratios  of  -3:2:3.  The  discriminant  func¬ 
tions  of  two  other  raters,  who  evaluated  the  same  charts  were. 

-.  013X  +  .0076Y  .023Z  and  -.  027X  +  .  012Y  +  .017Z.  Although 

these  expressions  do  not  seem  to  be  directly  comparable,  division  by 
the  coefficient  of  Z  in  each  case  would  facilitate  the  analysis  of  the 
homogeneity  of  the  three  discriminant  functions  derived  from  the  same 
data  by  the  three  different  raters.  In  this  particular  set  of  discrimi¬ 
nant  functions,  the  relative  ratios  of  the  coefficients  (multipliers) 

are: 


X- 

Y: 

Z 

Examiner 

-.  97: 

.  63- 

1.  00 

Rater  I 

-1.  59- 

.  71: 

1.  00 

Rater  II 

-.  57 

.  33: 

1.  00 

In  all  instances,  it  is  seen  that  the  X  score  (respiratory  index)  has  a 
negative  weight,  whereas  the  Y  score  (plethysmographic  index)  has  a 
positive  weight,  though  smaller  than  that  obtained  by  Z  (psychogalvanic 
index)  which  is  taken  as  a  reference  base. 


The  results  presented  above  would  have  been  very  promising,  if 
they  could  have  been  duplicated  for  the  other  examiners  and  raters. 

One  would  have  had  some  confidence  that  a  reasonably  invariant  func¬ 
tion  could  be  developed  from  the  ratings  of  the  physiological  responses, 
And  if  this  were  the  case,  one  would  have  established  both  the  relia¬ 
bility  and  objectivity  of  the  ratings  within  the  limits  of  a  scaling  factor. 
Unfortunately,  this  was  not  the  case  as  the  results  in  Table  14  clearly 
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demonstrate.  Thus,  the  data  of  examiner  B  shoxv  that 
(respiratory  index)  score  and  the  Y  (plethysmographic  index) 
would  be  mLiplied  by  1.  55  and  the  Z  (psychogalvanic)  score  by  1.  00 
to  yield  the  most  accurate  Thief-Innocent  discnmma  ions 
data.  On  the  other  hand,  the  same  charts  when  evaluated  by  Rater 


TABLE  14 

RE1.ATIVE  RATIOS  OF  THE  THIEF-INNOCENT  DISCRIMINANT 
WEIGHTS  FOR  ALL  EXAMINERS  AND  RATERS  IN  THE 
c-rrr'  Qirr'TTON  OF  THE  EXPERIMENT 


EXAM 

Flxaminer 

Rater  I 

Rater 

II 

X 

Y 

Z 

X 

Y 

Z 

aX 

Y’ 

z 

B 

1.  55 

1.  55 

1.00 

-.  30 

1. 

46 

1. 00 

.46 

.46 

1,  00 

C 

-2.  55 

-.  68 

1.  00 

36 

• 

33 

1  00 

.  00 

.  38 

1. 00 

D 

-.  97 

,  63 

1.  00 

-1.  59 

• 

7  1 

1.  00 

-.  57 

.  33 

1.  00 

• 

E 

.  43 

1.  06 

1.  00 

.  54 

• 

33 

1.  00 

28 

-,  00 

1.  00 

F 

-1.  05 

1. 27 

1.  00 

.  58 

14 

i.  00 

.  33 

.  05 

1.  00 

yielded  a  discriminant  function  that  would 

of  -.30:  1.46:  1.  00  to  yield  the  most  accurate  Thief-Innocent  d^ 

nation.  When  the  same^physmlogic^aj  re^spons^es  Y 

IvlnT-atrr^aHabihty  in 'the  proportions.  In  fact 

and  th®e  two  raters  who  scored  the  same  records,  here  is  little  evidenc 
for  homogeneity  among  the  ratios  between  the  multipliers. 

If  there  is  no  appreciable  equivalence  in  the  discriminant  weights 
among  tho^rwho  rate'd^the  same  records,  one  would  not  expect  much 

consistency  in  the  discriminant  weights  J  ^able  14 

different  sets  of  records.  An  examination  of  the  tIus  the 

shows  no  strong  consistency  patterns  among  t  e  ^  ^ 

«tio.  obtained  front  the  data  of  examiner  C  show  no 

ratios  for  the  other  examiners.  Examiners  B  and  E  ■  „ 

Te  ghts  whHe  D  and  F  have  negative  X-welghts,  the  others  rema.n.ng 
ZKve’  There  doe.  not  seen,  to  be  much  homogeneity,  then,  among 
fhe  relative  ratios  of  the  discriminant  weights  from  examiner  to  exam- 
i„L'  or  from  examiner  to  rater,  even  when  the  latter  evaluates  the 

same  set  of  records  as  the  examiner. 
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But,  perhaps  there  is  some  consistency  in  the  discriminant 
patterns  for  the  same  operator- - -that  is,  when  he  evaluates  the 
records  at  one  time  as  an  examiner  and  at  another  as  a  rater.  With 
this  as  a  possible  hypothesis,  the  data  of  those  examiners 
served  several  times  as  raters  (for  other  examiners)  were  collected 
and  are  summarized  in  Table  15.  As  the  table  indicates  examiner 
B  served  as  rater  for  two  other  examiners.  Examiners  C 
were  raters  for  four  different  examiners.  Among  these  da  , 

Types  of  consistency  may  be  considered,  that  between  the  roles  of 
examiner  and  rater;  or  that  among  the  several  instances  in  whic 
the  role  was  the  same,  namely  rater.  The 
appreciable  homogeneity  in  the  examiner- rater 

Neither  is  there  any  substantial  equivalence  manifest  a  ^ 

Ratios  for  the  several  instances  in  which  the  examiner  served  as 

rater. 

4-  Q(=»Arch  for  invariant  discriminant 

Tt  t C5  Qiiite  apparent  triat  tne  searcn  i 

functions  may  be  discouraging  Insofar  as  the  ' 

However,  it  is  just  as  apparent  that  no  serious  hope  of  consistency 


table  15 

RELATIVE  RATIOS  OF  THE  THIEF- INNOCENT  DISCRIMINANT 
WEIGHTS  OF  THREE  EXAMINERS  WHO 

RATERS  FOR  SEVERAL  OTHER  EXAMINERS 


EXAM 


B 


relative  RATIOS  OF  WEIGHTS 
When  Examiner  . _  When  Rater_ 


1.  55 


1.  55 


1. 00 


X 


.  36 

.  54 


33 

33 


1. 00 
1.  00 


-2.  55 


43 


-.68 


1. 06 


1. 00 


1.  00 


should  have  been 


-.  30 
.  58 
-.  57 
-.  28 

1.  46 
.  14 
.  33 
-.  00 

1.  00 

1.  00 

1.  00 

1.  00 

-  1.  59 

.71 

1.  00 

.  46 

.  46 

1,  00 

.  00 

.  38 

1,  00 

.  33 

.  05 

1,  00 

s  mall 

s  izes  of  the 

samples 
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from  which  the  discriminants  were  computed.  But  when  the  same  data 
were  rated  by  several  experienced  operators,  one  could  not  help  but 
expect  greater  uniformity  in  the  discriminants.  That  this  did  not  happen 
indicates  rather  strongly  that  any  hope  for  computerization  in  the  lie 
detection  field  must  be  based  on  instrumental  measurements  and  not  on 
human  ratings.  Once  the  measurements  are  made  with  complete  objec 
tivity,  rater  variability  will  be  eliminated  and  only  sampling  varia^bility 
will  remain  to  affect  the  discriminant  function.  In  view  of  the  fundamenta 
problems  which  are  yet  to  be  solved  in  the  objective  measurement  of  the 
physiological  patterns  that  may  be  useful  in  lie  detection,  the  concern  or 
obtaining  optimal  discriminant  functions  is  a  small  matter  indee  . 

Only  the  Thief-Innocent  data  were  used  for  illustration  in  this  sec¬ 
tion.  It  was  felt  that  this  data  afforded  the  greatest  opportunity  of  demon¬ 
strating  the  possible  invariance  of  the  discriminant  function,  at  least  in 
those  instances  where  the  same  data  were  evaluated  by  three  differen 
raters.  Also,  the  analysis  was  confined  to  the  second  section  of  the 
experiment  in  which  better  controls  were  available.  Despite  this  selec¬ 
tion  of  the  data,  the  results  did  not  offer  any  evidence  that  invariance 
would  be  easy  to  attain.  The  lack  of  homogeneity  of  the  results  clear  y 
indicated  that,  before  any  advances  could  be  made  in  this  direction, 
rater  variability  was  the  first  factor  that  had  to  be  eliminated,  however 
inconsequential  it  may  have  appeared  in  the  analysis  of  the  records  or 

accuracy. 

E.  ASSOCIATION  AND  PEAK-OF- TENSION  TESTS 

Three  critical  words,  all  related  to  the  Simulated  Theft,  were  used 
in  a  free  association  test  to  provide  additional  evidence  for  differentiating 
the  Innocent  Suspect  from  the  Thief  and  from  the  Lookout.  These  were. 
PAMPHLET,  LOOKOUT.  COINBOX,  in  the  first  s  ection;  andBUyOlN, 
LOOKOUT,  COINBOX  in  the  second  section.  The  words,  in  a  fair  y 
direct  manner,  reminded  the  Thief  and  the  Lookout  of  their 
involvement  in  the  ’  robbery,  ”  Consequently,  these  stimuli  should  have 
induced  greater  excitement  in  the  Thief  and  Lookout  than  in  the  Innocent 
Suspect,  The  words  BUTTON  and  COINBOX  should  have  helped  in 
discriminating  between  the  Thief  and  the  Lookout. 


In  the  modified  Peak-of-Tension  test,  the  Thief  was  required  to  in¬ 
criminate  himself  by  replying,  to  a  number  called  by  the  examiner,  with 
another  number  which  represented  the  exact  amount  of  money  stolen. 
This  single  number  response  was  expected  to  differentiate  between  the 
Thief  and  the  Innocent  Suspect  (T~I),  and  between  the  Thief  and  the  Look¬ 
out  (T-L)  as  well.  No  differential  reaction  was  expected  between  the 
Lookout  and  Innocent  Suspect  (L-I). 
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In  evaluating  the  ctficiency  with  wh.ch  each  word  discriminated 
among  the  members  of  each  experimental  gro.»p,,  the  Total  score,  a 
combination  of  the  scores  obtained  on  all  three  physiological  response 
systems,  was  employed.  To  provide  greater  reliability,  the  Total 
scores  for  all  three  raters  were  used  in  the  final  analysis. 

In  order  to  facilitate  the  evaluation,  the  results  were  kept 
separate  for  the  first  and  second  sections  of  the  experiment,  hurther- 
more,  each  word  and  the  critical  number  (in  the  modified  Peak-of- 
Tension  test)  were  used  in  a  three-fold  analysis.  Thus,  each  stimulus 
word  (or  number)  was  evaluated  for  its  efficiency  in  discriminating 
between  Thief  and  Innocent  Suspect,  Lookout  and  Innocent  Suspect,  and 
Thief  and  Lookout.  To  test  the  significance  of  the  discriminations,  a 
median  test  was  used  foi  each  critical  word  (or  numhet;  and  a  cor¬ 
rected  Chi-square  value  was  computed  for  each  of  the  three  pairings 
of  subject  roles.  These  results  are  presented  in  Table  16  for  both 
sections  of  the  experiment. 

As  can  be  noted  in  the  table,  the  word  PAMPHLET  failed  to 
produce  discriminating  physiological  responses  between  any  of  the 
paired  roles.  It  served  its  purpose,  however,  since  it  w-as  included 
as  a  contrast  to  the  other  association  stimuli.  It  was  the  only  word 
which  was  used  in  the  directions  to  all  subjects  and  served  to  focus 
in  the  minds  of  all  of  them  the  object  (pamphlet  rack)  associated  with 
the  "crime.”  The  Innocent  Suspects,  then,  were  clearly  alerted  to 
associate  the  word  PAMPHLET  with  the  "c  rime"  and  with  the 
specific  purpose  of  the  lie  detector  test.  Under  these  c.i rc  ^mst.^nces , 
it  was  not  surprising  that  this  word  manifested  no  discriminating 
power,  it  produced  equally  disturbing  associations  in  all  three  classes 
of  subjects. 

On  the  other  hand  th<>  siU.ation  was  q-ite  different  with  the. 
stimulus  word  BUTTON,  it  was  most  unlikely  that  the  Innocent  Suspect 
would  associate  this  word  with  the  "theft.  "  Theoretically,  onlyr  the 
Thief  knew  of  its  existence.  The  Chi-square  val  ;e  of  6.81,  significant 
at  the  ,01  level,  indicated  that  the  Thief  was  more  excited  than  the 
Innocent  Suspect  while  giving  an  assoc  iated  response  to  the  word  BUTTON. 
There  was  no  difference  between  the  reaction.s  of  the  Looko..t  and  Inno¬ 
cent  Suspect  (Chi-square  value,  .03),  and  this  was  what  one  would  expect. 
As  for  the  Thief- Lookout  discrimination,  the  Chi-square  value  of  .3.45, 
though  close  to  the  critical  value  of  3,  84,  was  not  significant  at  the  level 
required  in  this  experiment. 

The  stimulus  word  LOOKOUT  was  quite  effective  in  discriminating 
betwe^-n  the  Lookout  and  Innocent  Suspect,  as  indicated  by  the  significant 
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TABLE  16 

CHI-SQUARE  VALUES  FOR  CRITICAL  WORDS  AND  NUMBERS 
DENOTING  THE  EFFICIENCY  OF  DISCRIMINATION  FOR  THE 
T-L  L-I  AND  T-L  PAIRLMGS  OF  ROLES  iN  THE  FIRST 
AND  SECOND  SECTIONS  OF  THE  EXPERIMENT 


FIRST  SECTION 

SECOND  SECTION 
or-iT  m  nrcir.  R  TMTNATIONS 

STIMULUS 

ROLE  DISCRIMlNA TiUlNCs  s  i  nviu  xu 
T-T  L-I  T-L 

T-i 

L-i  T-L 

Pamphlet 

.33  .59 

91 

Button 

6.  81*"!' 

.03  3.45 

Lookout 

.15  V.  26-^^ 

1.  83 

Lookout 

2.  21 

4,  97**  .  86 

Coinbox 

5.  34^!'  16,42  :''^ 

.  15 

Coinbox 

q.  g7*)ie 

9  97**  .  0  3 

124 

13,  38=^'*  1.52 

10.  76 

124 

35.  41** 

6,81**  12.51** 

*  Qicmifirant  at  .05  level. 

**  Significant  at  .  0  1  level. 


Chi-square  va  lues  of  7.28  and  4.97  for  the  first  and  second  sections ,  re¬ 
spectively.  However,  it  was  anticipated  that  this  word  would  also  e 
elective  in  discriminating  between  the  Thief  ar  d  the  Innocent  Suspext, 
but  the  insignificant  Chi-square  values  failed  to  verify  this  expectation  in 
either  section  of  the  experiment. 

Of  the  three  association  sfimuli,  the  word  COiNIBOX  consistently  per¬ 
formed  as  hypothesized.  In  both  sections  of  the  experiment,  there  was 
significant  differentiation  in  the  T-I  and  L-I  discriminations,  insofar  as 
the  physiological  reactions  to  this  word  were  concerned. 

The  last  stimulus  in  the  table  refers  to  the  critical  number  used  in 
the  modified  Peak-of- Tens  ion  test.  The  subject  was  required  to  say  the 
next  higher  number,  125.  Since  the  relation  of  these  numbers  to 
had  befn  emphasized  in  the  directions,  the  Thiel  was  required  to  state  a 
amount  of  money  exactly  equal  to  the  amount  stolen.  It  was  anticipated 
that  this  procedure  would  make  two  effective  discriminations,  namely,  in 
Ae  Thief  innocent,  and  Thief- Lookout  paining..  The  neeul.e  >" 

Clearly  justify  this  expectation  with  extremely  significant  Chi-squar 
valuL  for  the  two  discriminations.  But  it  is  not  altogether  clear  why  the 
L-I  discrimination  yielded  a  significant  result.  Two  possible  explanation 
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may  help  explain  this  outcome.  It  is  not  improbable  that  some  Lookouts 
may  have  guessed  the  correct  amount  that  was  taken  by  the  Thief  from 
the  coinbox.  There  is  also  some,  but  small,  likelihood  that  m  a 
cases  the  Thief  may  have  wittingly  or  unwittingly  revealed  to  the  Look¬ 
out  how  much  was  taken.  If  the  directions  were  correctly  followed, 
the  entire  experimental  procedure  generated  considerable  excitement 
with  the  "robbers,  "  and  this  state  of  mind  may  have  brought  about 
some  instances  where  slips  could  have  occur  red.  This,  too,  may  be 
a  partial  explanation  for  the  failure  of  the  BU TTON' stimulus  to  yield 
significant  results  for  the  T-L  discrimination  in  the  second  section 
of  the  experiment. 

To  summarize  briefly  association  words  are  effective  to  •'he 
extent  that  they  are  intimately  associated  with  the  critical  event  by 
the  guilty  and  not  by  the  innocent;  Peak  -  of  -  Tens  ion  stimuli  are 
effective  if  only  the  guilty  person  knows  the  specific  item  under 
consideration  while  the  innocent  individual  cannot  infer  its  relevance 
to  the  crime. 

F.  INTERCORRELATIONS  AMONG  THE  PHYSIOLOGICAL  INDiCES 

There  are  no  definitive  data  on  the  degree  t-o  which  the  three 
physiological  systems  intercortelate  when  they  are  used  in  lie 
detector  examinations.  This  experiment  was  planned  so  that  some 
information  on  this  matter  could  be  gathered. 


Antecedent  to  the  discriminant  function  analysis,  the  respira¬ 
tory,  plethysmographic,  and  psychogalvanic  indie  es,  illustrated  in 
Table  19,  were  intercor related.  These  coefficients  were  computed 
for  the  results  of  each  examiner  and  each  rater  and  for  the  firs’ 
and  second  sections  separately.  In  each  case  an  estimate  was  ob¬ 
tained  of  the  correlation  between  each  pairing  of  the  phvsmlogical 
indices.  The  Spearman  rank  -  difference  correlation  coefficients 
were  us  ed. 


Some  explanation  may  be'  reqiiired  regaidmg  the  variables  being 
correlated.  Basically,  they  were  "excitement  scores"  or  "lie  scores" 
determined  from  the  ratings  and  combined  into  T  - 1,  L- 1,  or  T-L 
discriminant  scores.  Since  such  scores  were  kept  separate  for  the 
Thief,  the  Lookout,  and  the  Innocent  Suspect,  the  inte  rcorr elations 
were  based  on  a  somewhat  homogeneous  range  of  emotional  reactivity. 
Thus,  it  was  anticipated  that  the  T-I  scores  computed  for  the  Thieves 
would  show  less  variability  than  the  T-1  scores  for  Thieves  and  Inno¬ 
cent  Suspects  combined.  The  same  reasoning  holds  for  the  inter¬ 
correlations  among  the  three  physiological  T-L  scores,  as  computed 
for  the  Thieves  and  Lookouts  separately;  similarly,  for  the  L-I 


s  cores » 
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In  effect,  then,  the  correlation  coefficient  measured  the  con¬ 
comitant  variations  in  physiological  excitation  among  Thieves,  Look¬ 
outs,  and  Innocent  Suspects.  For  the  first  two  classes  of  subjects, 
the  excitation  was  definitely  associated  with  lying.  As  for  the  Inno¬ 
cent  Suspects,  the  intercorrelations  would  reflect  the  extent  of 
relation  among  the  physiological  reactions  due  to  the  excitement 
associated  with  taking  a  lie  detector  test.  In  view  of  the  different 
•attitudes  these  groups  were  required  to  assume  in  the  experiment, 
the  results  will  be  analyzed  separately  for  each  of  them.  The  Fisher 
transformation  was  used  in  averaging  the  various  rank-order  correla¬ 
tion  coefficients.  Table  17  presents  the  "average"  correlation  co¬ 
efficients  between  the  three  different  pairings  of  the  physiological 
variables.  These  coefficients  were  obtained  from  the  Fisher  z-values 
by  an  inverse  transformation. 

TABLE  17 

CORRELATION  COEFFICIENTS  BETWEEN  RESPIRATORY, 
PLETHYSMOGRAPHIC  AND  PSYCHOGALVANIC  DISCRIMINANT 
SCOP.ES  FOR  THE  THIEF,  LOOKOUT  AND  INNOCENT 
SUSPECT  CATEGORIES  IN  THE  FIRST  AND  SECOND  SECTIONS 
OF  THE  SIMULATED  THEFT  EXPERIMENT 


VARIABLES 

SECTIONS  OF  EXPERIMENT 

ROLE  CORRELATED 

FIRST 

SECOND 

Resp-  Pleth 

.31 

.  07 

THIEF  Pleth-PGR 

.  18 

.  15 

Resp-  PGR 

.  30 

*  1 3 

Resp  -  pleth 

,  30 

.  22 

LOOKOUT  Pleth-PGR 

.46 

.  24 

Resp  -  PGR 

.  22 

.  27 

ResD-Pleth 

.  41 

.  20 

INNOCENT  X 

„  Pleth-PGR 

.  36 

.  30 

SUSPECT  ^ 

Resp-PGR 

.  24 

.  25 

From  an  overall  point  of  view,  the  intercorrelations  are  low.  How¬ 
ever,  all  are  positive.  In  general,  the  intercorr elations  are  lower  in  the 
second  section  of  the  experiment.  Finally,  if  one  were  to  average  the 
corresponding  coefficients  for  both  sections  of  the  experiment,  it  would 
appear  that  those  among  the  Thieves  would  be  lowest  when  compared 


* 
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with  the  Lookout  and  Innocent  Suspect  coefficients. 

It  was  noted  that  the  intercorrelations-  for  the  Innocent  Suspects 
were  obtained  under  conditions  of  t r uth-telling  whereas  those  for  .he 
Thieves  and  Lookouts  were  obtained  while  these  sabjecls  were  lying. 
Despite  the  differences  in  emotional  attitude  due  to  lying  and  Respite 
the  generalized  excitement  induced  by  the  roles  the  Thieves  and  Look¬ 
outs  had  to  play,  the  intercorrelaiion  matrices  do  not  appear  to  di  er 
appreciably  from  one  class  of  subjects  to  another.  The  only  deviant 
group  seems  to  be  that  for  the  Thieves  during  the  second  session  of 

the  experiment. 

As  for  low  intercorrelations  such  a  state  of  affairs  is  favorable 
for  prediction  purposes,  provided  the  correlations  with  the  criterion 
are  appreciable.  For  it  is  rather  obvious  that  combining  hig  y 
interrelated  variables  adds  little  towards  increasing  the  efficiency  of 
prediction.  In  this  particular  experiment,  the  discriminant  f'-^^tion 
score  was  a  linear  combination  of  three  physiological  indices  which 
had  low  intercorrelations.  This  score  was  the  most  accurate  discrimi¬ 
nator.  that  is.  the  best  predictor  of  the  role  status  assumed  by  the 
subjects.  However,  it  did  not  seem  to  be  very  much  more  accurate 
than  the  psychogalvanic  score  alone.  The  reason  for  this  was  the 
rather  high  correlation  of  the  psychogalvanic  score  and  the  criterion 
(i.  e.  high  accuracy  of  discrimination)  and  the  rather  low  discrimi¬ 
native  accuracy  in  the  respiratory  and  plethysmographic  reactions. 

G.  OBJECTIVITY  OF  RATINGS  (DISCRIMINANT  SCORES) 

The  discriminant  scores,  Thief -innocent  (T-J),  Lookout-Innocent 
(L-1),  Thief- Lookout  (T-L),  were  computed  for  the  three  phys lologica . 
indices,  and  within  these  indices,  for  each  examiner  and  hi  s  two  raters. 
It  was  thus  possible  to  compute  the  consistency  (objectivity)  of  ratings 
for  each  of  the  physiological  systems  bv  correlating  two  sets  of  scores 
for  the  same  index.  For  example,  the  ratings  of  an  examiner  and  one 
rater,  on  the  psychogalvanic  response,  would  be  correlated.  In  i  e 
manner,  the  correlation  coefficients  between  the  same  examiner  and 
the  other  rater  and  between  the  two  raters  could  be  calculated.  T  us, 
there  were  available,  as  estimates  of  the  objectivity  in  the  ratings  o 
each  physiological  index,  three  correlation  coefficients  for  each  o 
the  three  separate  discriminants. 

There  were  many  different  variables  involved  in  the  determination 
o,  these  coemcients.  Fot  example,  these  we,e 
pairings  of  raters  who  could  be  either  examiner-rater  I, 
rater  II  or  rater  I- rater  IL  Since  there  were  three  discriminants 
used,  correlation  coefficients  were  computed  within  each  discriminan 
category,  that  is,  T-I,  L-I,  T-L.  Finally,  separate  correlate  , 
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coetficients  were  computed  for  the  Thief,  Lookout  and  Innocent  group- 
ings. 

The  i^ain  objective,  however,  was  to  obtain  an  estimate  of  the 
obiectivity  of  ratings  for  each  of  the  three  physiological  indices, 
respiratory,  cardiovascular  (plethysmographic),  and  psychogalvam 
reJctione. ’^in  view  of  thie  objectiv.,  wa. 

three  sets  of  coefficients  for  each  pair  of  raters,  since  it  was  a 

reasonable  assumption  that  the  raters  were  ^Lkout 

Next,  It  was  assumed  that  the  coefficients  for  the  Thief,  the  Lookout. 

Tnd  the  Innocent  Suspect  should  be  kept  separate  since  there  was 
homooeneity  of  mental  attitude  within  each  category  but  pronounced 
drrr°encea"be.wecn  the  categories.  As  an  example, 

dent  that  the  mental  state  of  the  Thief  was  very  different  from  that  of 
the  Innocent  Suspect  undergoing  the  same  lie  Detection  examin  t  . 
Consequently,  it  was  decided  to  combine  ' 

cateeory  in  the  T-I  and  T-L  discriminant.  In  similar  fashio  , 

Lookout  coefficients  were  combined  from  the  T-L  and  L- 
nants.  The  same  procedure  yielded  a  combined  Innoce  p 

eiicient.  The  combination  procedure  involved  transforming  each 
Spearman  rank-difference  correlation  ^ 

ing  Fisher  z-value.  The  z-values  were  averaged  by  ^  ^ 

inversely  as  its  variance.  These  averages,  in  turn. 

to  correlation  coefficients.  Table  18  presents  the  coefficients  for  each 
of  the  three  physiological  indices,  for  the  first  and  second  ° 

the  experiment,  with  the  results  kept  separate  for  the  Thief,  Lookout. 

and  Innocent  Suspect  categories. 

The  results  in  Table  18  show  a  good  degree  of  uniformity  from 
the  first  to  the  second  sections  of  the  experiment.  Furthermore,  the 
coemcients  for  each  index  among  the  three  roles  are  no  -s  homo¬ 
geneous  than  those  between  the  two  sessions  of  the  experiment. 

The  outstanding  result  in  the  table  is  the  low  average  value  of 
the  correlation  coefficients  obtained  from  the  respiratory  and  cardio¬ 
vascular  responses.  These  range  in  the  low  '  ^0 's  for  re  p,ra^^^ 
about  .  50  for  the  cardiovascular  changes  as  recorded  by  the^  plethysmo 
tranh  Contrary  to  popular  claims  of  the  objectivity  of  such  records, 
fhese  coemc^  a  relatively  low  order  of  consistency  among 

the  ratings  of  the  same  set  of  records  for  these  physiological  responses, 
This  is  due  mainly  to  the  complexity  of  the  physiological  responses  in 
qulstion  and  the  disappointing  results  suggest  that  ^  visual^nalys.s, 
usually  performed  in  actual  lie  detection  investigations,  may  be  a 
relanvely  ma.„v.  Tbe  low  ioter-ra.ev  “74“ 

large  part,  explain  why  the  intercorrelations  among  the  p  lys  g 
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TABLE  18 

"AVERAGE"  CORRELATION  COEFFICIENTS  EXPRESSING  DEG ^E 
OF  OBJECTIVITY  AMONG  RATERS  IN  EVALUAT^G  THE  PHYSIO  - 
LOGICAL  RESPONSES  OF  THIEF,  LOOKOUT,  INNOC 

SUSPECT  FOR  THE  FIRST  AND  SECOND  SECTIONS 
OF  THE  EXPERIMENT 


ROLE 


PHYSIOLOGICAL 

INDEX 


SECTIONS  OF  EXPERIMENTS 
FIRST  ””  ~  "  SECOND 


THIEF 


Respiratory- 

Cardiovascular 

Psychogalvanic 


LOOKOUT 


Respiratory 

Cardiovascular 

Psychogalvanic 


INNOCENT 

SUSPECT 


Respiratory 

Cardiovascular 

Psychogalvanic 


indices  were  so  low  (c£.  previous  section).  Furthermore,  they  may 
indicate  why  the  discriminating  accuracies  of  these  indices  were  so 
low  throughout  this  experiment. 

On  the  other  hand,  the  consistency  among  raters  in  their  evalua¬ 
tion  of  the  psychogalvanic  responses  is  shown  by  the  ratVier  substantia 
correlation  coefficients  which  range  in  the  low  .80's.  The  magni  u  ^ 
of  these  coefficients  reflects  the  relatively  good  discriminative  capability 
of  the  psychogalvanic  response. 

As  a  general  overview,  the  res-ults  indicate  a  low  degree  of  ob¬ 
jectivity  in  the  evaluation  of  the  respiratory  and  plethysmog raphic  re¬ 
actions  by  ordinary  visual  examination  of  the  records.  The  complex 
character  of  these  physiological  patterns  would  seem  to  require  more 
form'falle  methods^!  analysis  than  the  "global"  or  "clinical"  evalua¬ 
tions  used  by  lie  detector  operators. 

H.  CONFIDENCE  IN  DECISIONS:  EXAMINERS  AND  RATERS 

Each  rater  and  examiner  was  requested  to  indicate  the  degree  of 
confidence  he  had  in  his  decisions  as  to  who  was  the  Thief,  the  Lookout, 
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and  the  Innocent  Suspect.  A  six  point  rating  scale  was  used  for  this 
purpose  (cf.  Appendix  E). 

Despite  the  slight  variability  among  the  raters  and  examiners, 
the  results  were  averaged  for  all  raters  and  examiners  for  the  first 
and  second  sections.  The  ratings  for  correct  identifications  were 
kept  separate  from  those  in  which  errors  of  diagnosis  were  made. 
The  results  are  presented  in  Table  19.  The  higher  the  score,  the 
greater  the  expressed  confidence  in  the  decision. 


TABLE  19 

AVERAGES  OF  CONFIDENCE  RATINGS  FOR  CORRECT  AND 
INCORRECT  IDENTIFICATIONS  OF  ROLES  OF  SUBJECTS 
FOR  FIRST  AND  SECOND  SECTIONS  OF  EXPERIMENT 


SECTION 


RATINGS  CORRECT 

OF  IDENTIFICATIONS 

T  L  I 


INCORRECT 

IDENTIFICATIONS 

r  L  I 


FIRST  Examiner  3.78 

Rater  3,81 


4.  20 
3.  86 


SECOND 


Examiner  3.83 
Rater  3.88 


2.  36 

3.  04 


The  outstanding,  but  not  unexpected  result  was  tnat  the  raters  ha 
greater  confidence  in  those  decisions  which  were  ultimately  verified  as 
correct  than  they  did  in  those  which  were  incorrect.  To  illustrate,  the 
examiners  in  the  first  section  exhibited  an  average  confidence  rating  of 
3.78  in  their  correct  Thief  identifications  as  compared  with  the  rating 
of  2.  58  for  the  incorrect  identifications  of  the  Thief.  This  type  o 
contrast  was  found  for  all  paired  comparisons  of  confidence  ratings 
among  correct  and  incorrect  identifications. 

An  unexpected  result  was  the  relative  equivalence  of  the  ratings 
for  the  first  and  second  sections  of  the  experiment.  It  was  anticipated 
that  the  change  introduced  into  the  experimental  procedure  for  the 
second  section  would  have  increased  the  confidence  of  raters  and  exam 
iners  in  their  decisions.  But  no  general  and  uniform  increase  in  confi¬ 
dence  was  observed  from  the  first  to  the  second  section. 
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As  for  the  differences  tietween  examiners  and  raters,  these  wil  be 
treated  separately  for  the  correct  and  incorrect  identifications.  An 
examination  of  the  ratings  among  the  correct  identifications  revea  e 
striking  equivalence  of  results  for  examiners'  and  raters  estirna  e 
of  their  feelings  of  confidence.  Thus,  for  the  Thief  category,  the 
average  ratings  in  the  first  section  were  3.78  and  3.81 

and  raters,  respectively,  for  the  second  session,  3, 83  and  3.8b,  The 
largest  difference  was  in  the  ratings  of  Innocent  Suspects.  In  firs 
section  the  examiners  were  slightly  more  confident;  in  the  second,  the 
raters.  In  general,  then,  the  confidenc  e  of  the  examiner  was  the  same 
whether  he  made  his  decisions  on  his  own  cases  (as  examiner)  or  on 
the  cases  of  other  examiners  (as  a  rater'.. 

Quite  a  different  result  is  observed  for  the  incorrect  identifica¬ 
tions.  m  every  instance  the  rater  expresses  more  confidence  m  his 
wrong  decisions  than  does  the  examiner.  Furthermore  tnese  di  er- 
ences  are  appreciable  and  consistent  from  first  to  second  section,  .t 
is  as  if  the  grave  responsibility  for  making  a  wrong  decision  was  not 
so  seriously  considered  by  the  rater.  This  was  to  be  expected.  T  e 
examiner  who  tested  the  individuals  may  have  felt  greater  pressure 
and  greater  concern  in  arriving  at  a  correct  decision.  The  rater,  on 
the  other  hand,  was  relieved  of  considerable  anxiety  in  this  regar  , 
since,  if  he  made  an  error  in  diagnosis,  he  could  blame  the  error  on 
inadequate  testing  by  the  examiner.  It  is  precisely  this  implication 
that  the  examiner  wished  to  avoid  when  rating  his  own  records.  He 
could  blame  no  one  but  himself  for  an  inadeq.iate  examination. 

The  final  comparison  was  concerned  with  the  degree  of  con¬ 
fidence  in  ratings  of  the  Thief,  the  Lookout,  and  the  Innocent  Sus¬ 
pect,  Although  these  ratings  were  not  independent,  the  comparisons 

among  the  roles,  for  the  cor  r ec  t  ident  if ica t  ions ,  indicate  that  the 

Innocent  Suspect  was  rated  with  greatest  confidence  and  the  Lookout 
with  least  confidence.  The  differences  are  small  but  they  are  con¬ 
sistent.  This  conclusion  however,  does  not  hold  for  the  incorrect 
identifications  among  which  no  ilear  cut  pattern  emerged. 

In  general,  then,  the  results  from  the  confidence  ratings  indicate 
that  correctly  identified  roles  were  a.ssoc  lated  with  greater  confidence 
than  those  incorrectly  identified.  Among  the  correct  decisions,  there 
was  a  trend  for  the  Lookout  to  be  judged  with  least  confidence.  In 
addition,  the  confidence  ratings  were  equivalent  for  exam.iners  an 
raters  and  between  first  and  second  sections  of  the  experiment.  The 
only  sipnificant  trend  observed  among  the  incorrect  identifications 
was  the\iniformly  greater  confidence  of  the  raters  in  their  erroneous 

decisions. 
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I.  INTERPRETABILITY  OF  THE  RECORDS 

To  estimate  the  case  or  difficulty  with  which  the  responses  could 
be  interpreted,  the  three  physiological  responses  were  evaluated  on  a 
four  point  rating  scale  (Appendix  E)  by  the  examiners  and  raters.  These 
ratings  were  made,  for  each  subject,  at  the  time  when  the  final  decision 
as  to  the  role  he  played  in  the  Simulated  Theft  was  given.  The  ratings 
of  all  examiners  and  raters  were  averaged  for  the  entire  experiment 
since  no  appreciable  differences  were  observed  between  the  results  of 
the  first  and  second  sections.  The  larger  average  ratings  indicate 
greater  ease  in  interpreting  the  responses.  The  results  are  presented 
in  Table  20  for  the  correct  and  incorrect  identifications  among  exam¬ 
iners  and  raters. 


TABLE  20 

AVERAGE  RATINGS  OF  THE  INTERPRETABILITY  OF  THE 
THREE  PHYSIOLOGICAL  RESPONSES  BY  EXAMINERS  AND 
RATERS  FOR  CORRECT  AND  INCORRECT  IDENTIFICATIONS 


SUBJECT 

ROLE 

INDEX 

RATED 

EXAMINERS 

RATERS 

Correct 

Incorrect 

Correct 

Incorrect 

THIEF 

Resp 

Pleth 

2.  12 

2.  20 

2.  30 

2.  43 

2.  05 

2.  27 

2.  00 

2.  22 

PGR 

2.74 

2.  70 

2.  79 

2.  29 

Res  p 

LOOKOUT  Pleth 
PGR 


2.00  2.37 

2.33  2.  59 

2.73  2.81 


2.  15  2.  12 

2.  19  2.  15 

2.64  2.37 


INNOCENT 

SUSPECT 


Resp 

Pleth 

PGR 


2,39  1»86 

2  43  2.00 

2.73  2.36 


2.51  2.33 

2.45  2.37 

2.71  2.60 


The  most  significant  and  most  consistent  result  in  this  table 
indicates  that,  with  but  one  minor  exception,  the  order  in  which  the 
physiological  indices  were  rated  for  ease  of  interpretability  was:  psycho¬ 
galvanic,  plethysraographic,  and  respiratory.  In  general,  the  psycho¬ 
galvanic  reaction  was  rated  appreciably  easier  to  interpret  than  the  other 
two  responses;  among  the  correct  identifications,  it  was  also  rated  wi 
greatest  consistency  among  examiners  and  raters  alike. 


In  one  respect,  the  results  in  Table  20  run  contrary  to  expecta¬ 
tion,  One  would  ordinarily  anticipate  that  the  correctly  judged  records 
would  also  have  been  easier  to  interpret.  Though  this  expectation  was 
upheld  by  the  results  for  the  raters,  this  was  not  the  case  among  t  e  ^ 
examiners.  In  fact,  six  out  of  nine  comparisons  among  the  examiners 
data  indicated  that  the  incorrect  identifications  were  based  on  records 
that  were  judged  as  easier  to  interpret. 

The  only  significant  conclusion  to  be  gleaned  from  these  data 
is  that  the  psychogalvanic  response  was  deemed  easiest  to  interpret 
among  examiners  and  among  raters.  This  was  an  expected  resu 
in  view  of  the  relative  simplicity  of  the  psychogalvanic  response 
pattern  in  comparison  to  that  obtained  in  respiratory  and  plethysmo- 
graphic  reactions.  The  respiratory  pattern  was  judged  more  diffi¬ 
cult  to  interpret  than  the  plethysmographic  reaction,  but  the  differ¬ 
ences  in  these  two  ratings  were  very  small. 

J.  UNINTERPRETABLE  REACTIONS 

The  relative  complexity  of  the  attachments  placed  on  each  sub¬ 
ject,  along  with  the  stress  of  the  examining  procedure  itself,  led  to  the 
anticipation  that  some  reactions  would  become  contaminated  by  arti¬ 
facts  and  consequently  be  difficult  to  interpret.  It  was,  for  example, 
impossible  to  prevent  the  subject  from  moving  a  bit  or  shifting  his 
position  during  the  examination.  These  unavoidable  occurences  were 
minimized  by  the  instructions,  an  initial  period  of  self-adjustment, 
and  the  relatively  short  periods  of  experimentation.  Despite  these 
precautions,  occasional  random  and  uncont rolled  movements  occurred 
which  made  the  interpretation  of  that  part  of  the  record  difficult  or 

impossible.  In  addition,  cVianges  in  the  external  environment,  sue  as 

an  occasional  loud  noise  in  the  corridor  outside  the  testing  room,  some¬ 
times  produced  effects  in  the  subject  which  were  not  due  to  the  experi¬ 
mental  stimuli.  Finally,  lapses  on  tbe  part  of  the  examiner  eit  er 
disturbed  the  subject  or  produced  a  response  that  was  not  adequate  y 
controlled.  As  specific  examples,  noise  created  by  unneces sary 
movements  of  the  examiner  or  asking  a  question  before  the  subject 
returned  to  his  normal  level  of  response  may  be  cited. 

The  records  of  all  subjects  were  examined  for  reactions  that 
could  not  be  validly  interpreted.  These  were  grouped  separately  for 
the  Thief,  the  Lookout  and  the  Innocent  Suspect.  The  data  were  also 
categorized  into  correct  and  incorrect  identifications  for  the  first 
and  second  sections  of  the  experiment.  The  results  are  presented  in 
Table  21.  Since  the  distribution  of  these  uninterpr  et.able  responses 
was  appreciably  skewed,  medians  were  computed  for  each  of  the  groups. 
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TAB  LE  21 

median  number  of  UNINTERPRETA3LE  RESPONSES  IN  THE 
RECORDS  OF  THE  THIEF,  LOOKOUT,  AND  INNOCENT  SUSPECT 
FOR  CORRECTLY  AND  INCORRECTLY  IDENTIFIED  RECORDS 


ROLE  OF 
SUBJECT 


FIRST  SECTION 
Correct  Incorrect 


SECOND  SECTION 
Correct  Incorrect 


THIEF 

LOOKOUT 

INNOCENT 

SUSPECT 


As  a  specific  example,  one  may  observe  that  the  Lookouts  who 

rectly  identified  in  the  first  session  had  a  median  number  of  five  unmterpret 

able  factions  in  their  records.  The  Lookouts  who  were 

fied  by  the  examiners  also  obtained  a  median  score  of  five.  n  e  s 

section,  the  correctly  and  incorrectly  identified  Lookouts  produced  a  median 

number  of  six  uninterpretable  responses. 

The  median  scores  for  the  second  section  ate  uniformly  larger  than 
the  corresponding  scores  in  the  first  section.  This  is  due  to  the  fact  that 
there  were  75  critical  responses  to  evaluate  in  the  second  section,  while 
there  were  only  66  such  responses  in  the  first  section  In  both  sections 
then  the  median  number  was  considerably  less  than  10  percent  of  the  total 
number  of  responses  available  for  interpretation.  As  a  matter  of  fact,  in 
most  instances  where  movements  or  external  stimuli  introduced  irrelevant 
reactions  in  the  records,  the  examiners  repeated  the  procedure  and  used 
the  new  reactions  in  place  of  tliose  '^hat  were  invalid. 

The  expectation  that  the  records  of  the  Innocent  Suspects  would  be 
least  affected  by  artifacts  seems  verified  by  the  low  median  scores  ex¬ 
hibited  by  these  subjects.  However,  a  median  test  for  dis criminating 

the  Innocent  Suspects  from  the  other  two  groups  did  not  yield  significant 
results  in  any  of  the  four  columns  of  the  table.  But  if  the  results  for  the 
entire  table  are  considered,  the  probability  that  the  Innocent  Suspects 
would  obtain  the  smallest  median  score  in  each  of  four  comparisons  (with 
the  Thief  and  Lookout  groups)  would  be  of  the  order  of  .012,  on  the  as  sump 
tion  of  equal  likelihood  for  each  group  to  be  the  lowest  of  the  three. 


The  important  comparison,  i  owever,  is  that  bet’^een  the  co/rect  y 
and  incorrectly  identified  groups.  It  was 

reason  for  incorrect  decisions  was  the  presence  of  ^  ' 

Thus  it  was  argued  that  there  are  nervois  or  tense  subjects 

ro  -de?pU;r“i:s^..e.p>ayed. 

ine  records  which  would  be  more  diffic.lt  to  interpret.  On  this  assump 
tion  such  "difficult-  subjects  would  tend  to  prod  me  more  uninterpret^o 
rea'tio;:  in  their  records.  This  hypothesis, 

bv  the  data.  The  subjects  who  were  incorrectly  identified,  when  com 

pLed \...h  t„o.,  v.ho  .e.e  cor.ac  .ly  ,de„t.«.«d,  dfd  no.  pyod..ce  a 

Significantly  larger  number  of  uninterpretable  reactions,  m  fact,  there 

are  two  instances  in  which  the  correctU'  lookout s 

larger  median  score  (4.  5  vs  4  and  3.  5  vs  3).  In  the  case  of  the  Lookou  s. 

for  example,  there  was  no  difference  between  these  two  groups.  Even 
the  correctly  and  mcoriectly  identified  Thief  gro.ps  in  the  second  sec¬ 
tion  do  not  differ  significantly  from  each  other,  despite  t  e  re  a.i  > 
large  difference  between  the  medians  (9--.  3-. 

However,  the  uninterpretable  scores  also  contained  reactions 
produced  by  uncontrolled  stimuli  which  were  external  to  the  subject, 
such  as  an  unusual  noise.  As  explanations  for  incorrect  decisions, 
these  cannot  be  considered  as  important  as  for  example,  movements  or  g 
natmg TnThe  Subject  being  tested.  In  the  case  of  movements,  these  could 
be  interpreted  as  arising  from  tension,  or  as  being  deliberately  induce 
^^o  dfceivrthe  examiner:  With  this  in  mind,  the  number  of  movements 
were  analyzed  for  significance  in  differentiating  the  correctly  and  in- 

infrequent,  with  a  median  respoi  se  of  one  movement  per  subject  1  _ 
was  insufficient  variability  in  median  scores  from  group  o  g  p. 
any  rate,  it  was  relarivelv  clear  -bat  the  correctly  and  ^ 

tdJ„.i.ied  did  no,  d.fl.r  appreciably  fo,  -V  onPC  ^gro-p.  (Th.ei, 

Lookout,  Innocent  Suspect)  in  either  the  first  or  .s  c  Thief  eate- 

Lperiment.  There  was,  however  a  slight  tendency  for  he  Thief  cate 

gory  in  the  second  section  to  generate  Jts 

in  the  records  of  the  other  two  groups.  The  summary 
may  be  found,  in  Ts-blc 

K.  TENSION-ANXIETY  IN  THE  SUBJECTS 

The  behavior  of  the  subjects  led  the  supervisors  lu  this  experi¬ 
ment  to  the  conclusion  that  the  Simulated  Theft  engendered  considerable 
Tens  on  and  anxiety.  Feelings  of  -guilf  and  discomfort  --77777 
ported  by  the  Thief  or  the  Lookout  in  a  number  of  groups.  These  con 
clasLns  were  based  on  observation  or  the  volunteered  statements  of  the 
sLbiects  A  more  systematic  verification  of  the  impact  of  Ais  experi¬ 
ment  was  available  in  the  Tens  ion -Anxiety  Rating  Scales  which  were 
filled  out  by  each  subject. 
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TABLE  22 

MEDIAN  NUMBER  OF  MOVEMENTS  LEADING  TO  UNINTER¬ 
PRETABLE  RESPONSES  FOR  CORRECTLY  AND  INCORRECTLY 
IDENTIFIED  SUBJECTS  IN  THE  FIRST  AND  SECOND  SECTIONS 


ROLE  OF 

FIRST  SECTION 

SECOND 

SECTION 

SUBJECT 

Correct 

Incorrect 

Correct 

Incorrect 

THIEF 

1 

1 

2.  5 

2 

LOOKOUT 

1 

1 

I 

1 

INNOCENT 

SUSPECT 

.  5 

I 

1 

1.  5 

1.  During  the  Theft 

Both  the  Thief  and  the  Lookout  rated  the  degree  of  anxiety  each  felt 
during  the  commission  of  the  "theft.  "  The  differences  in  their  anxiety 
ratings  were  tested  for  statistical  significance.  In  both  sections  of  the 
experiment,  the  Thieves  reported  greater  anxiety  than  the  Lookouts.  The 
t  ratios  were  4.  00  and  2.  94  for  the  first  and  second  sections,  both  values 
lignificant  at  the  .01  level.  This  result  was  expected  and  served  to  con¬ 
firm  the  observations  of  the  supervisors. 


2.  While  Waiting  for  the  Test 

While  the  s  .bjects  were  waiting  to  he  tested  it  was  anticipated  that 
the  difference  in  anxiety  between  the  Thief  and  the  Lookout  would  be  re¬ 
duced.  It  was  not  altogether  clear  what  to  expect  from  the  Innocent  Sus¬ 
pects.  Since  it  was  common  knowledge  that  a  flurry  of  small  thefts  had 
been  a  matter  of  concern  of  the  University  administration,  it  was  antici¬ 
pated  that  some  Innocent  Suspects  would  become  suspicious  that  this  was 
not  an  experiment  but  a  real  investigation.  Despite  this  possibility,  it 
was  felt  that  the  Innocent  Suspects  would  report  less  anxiety  than  the 
Thieves,  This,  in  general,  was  verified,  but  as  the  reported  data  indicate, 
the  results  were  not  statistically  significant  in  the  second  section  of  the 
experiment. 


3„  During  the  Testing 

Daring  the  actual  lie  detector  test,  it  was  conjectured  that  the  sup 
pressed  anxiety  in  the  Lookout  would  erupt  to  a  degree  almost  equal  to 
that  of  the  Thief,  who  had  already  experienced  appreciable  anxiety  m 
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"stealing"  the  money  and  worrying  about  getting  caught.  It  was  assumed 
that  the  Thief  would  have  become  adapted  and  that  he  would  have  calmed 
down  a  bit.  Although  some  anxiety  was  expected  in  the  Innocent  Suspect 


TABLE  23 

MEAN  ANXIETY  RATINGS  OF  SUBJECTS  WHILE  WAITING 


FOR  THE 

LIE  DETECTOR 

TEST 

SECTION 

THIEF 

LOOKOUT 

INNOCENT 

F- RATIO 

First 

7.  02 

5.  07 

5.  11 

9. 80^* 

Second 

5.  43 

5.  46 

5.  00 

.  65 

’J'v  Significant  at  ,  0  1  level. 

when  actually  confronted  by  a  serious  and  mature  interrogator,  it  was 
felt  that  his  anxiety  would  be  lowest,  and  only  slightly  higher  than  that 
he  exhibited  while  waiting  for  the  lie  detector  test. 


An  analysis  of  variance  for  both  sections  of  the  experiment  veri- 
field  what  was  expected  regarding  the  Innocent  Suspects,  The  difference 
between  the  Thieves  and  Lookouts  in  self-reported  anxiety  was  greater 
in  the  first  section  than  had  been  anticipated.  In  general,  however,  the 
results  are  consistent  with  the  hypotheses. 


TABLE  24 

MEAN  ANXIETY  RATINGS  OF  SUBJECTS  DURING 
THE  LIE  DETECTOR  TEST 


SECTION 

THIEF 

LOOKOUT 

INNOCENT 

F-RATIO 

First 

6.  94 

5.  96 

5.  54 

4.  62* 

Second 

6.  34 

6.  43 

5.  10 

4.  77* 

Significant  at  .  05  level. 


4.  Feeling  of  "Giving  Self  Away" 

All  subjects  were  asked  to  report  on  how  excited  they  were  in 
responding  to  the  critical  questions.  Specifically,  they  were  asked  to 
estimate  the  extent  to  which  their  inner  physiological  reactions  have 
been  interpreted  as  lie  responses.  The  hypothesis  was  that  while 
answering  the  critical  questions,  both  Thief  and  Lookout  would  feel 


more  physiological  reverberations  than  the  Innocent  Suspect. 

An  analysis  of  variance  of  these  "guilt  reaction"  ratings  shows 
pronounced  consistency  for  the  first  and  second  sections  of  the  experi¬ 
ment.  The  F-ratios  indicate  highly  significant  results  along  the  lines 
indicated  by  the  hypothesis.  It  is  quite  apparent  that  the  significant 
outcome  is  due  almost  entirely  to  the  low  "guilt  reaction  ratings  of  the 

Innocent  Suspects, 


TABLE  25 

MEAN  "GUILT  REACTION"  RATINGS  OF  SUBJECTS 
DURING  THE  LIE  DETECTOR  TEST 


SECTION 

First 

i  n  j  jc-r 

3.  48 

3.  17 

1.72 

44,  34sic>!c4c 

Second 

3.  38 

3.  17 

1.  50 

53,  145K** 

Significant  beyond  .001  level. 


5.  Conclusion 

The  results  of  the  rating  scales  indicate  varying  degrees  of  anxiety 
experienced  by  the  three  types  of  subjects  used  in  this  experiment  ^ 

general,  the  results  agree  with  hypothes is  and  expectation  or  o 

tions  of  the  experiment.  The  self-report  data  and  the  observations  of  the 
supervisors  tend  to  corroborate  the  impression  that  the  task  may  hav 
aroused  anxiety  in  a  manner  analogous  to  that  expected  of  gui  ty  an  inno 
cent  suspects  in  real  life  situations.  Whether  role  expectations  influenced 
the  ratings  or  whether  there  were  genuine  "guilt"  emotions  could  not  be 
ascertained  in  this  design. 

L.  SUMMARY 

A  number  of  important  results  have  been  established  in  the  Simulated 
Theft  experiment.  The  first  substantiates  the  confidence  of  many  practic¬ 
ing  operators  in  their  instruments  and  methods  of  interpretating  t  e  PO  Y 
graph  records.  In  other  words,  the  use  of  the  lie  detector  in  differentiating 
between  the  Thief,  the  Lookout,  and  the  Innocent  Suspect  in  a  simulate 
theft  has  produced  significant  results.  More  important  than  this  genera 
result  is  the  finding  that  all  of  the  examiners,  trained  by  an  experienced 
lie  detector  operator,  were  able  to  attain  a  significantly  high  degree  oi 
accuracy  in  identifying  the  Thief,  the  Lookout,  and  the  Innocent  Suspect. 

Lie  detection  ability,  then,  is  not  a  unique  and  innate  ^ 

dividual  possesses  or  does  not  possess;  rather,  it  is  a  s  i  w  ic 


learned  by  a  reasonably  intelligent  persorjc 


Equally  important  is  the  result  that  relatively  the  same  degree  of 
accuracy  was  attained  by  those  who  perlormed  the  lie  detector  test  and 
by  those  who  evaluated  only  the  records.  This  implies  that  the  lie 
detector  operator  was  not  helped  in  his  diagnostic  task  by  his  personal 
contact  with  the  subjects  in  the  testing  situation.  This  means  that  the 
chart  recordings  of  the  physiological  reactions  ooiained  in  an  inter¬ 
rogation  session  possess  inherent  validity  of  a  degree  sufficient  to  en¬ 
able  an  independent  rater  to  make  accurate  discriminations  among  the 
roles  assumed  by  the  subjects  in  this  experiment.  As  a  first  step, 
these  results  were  encouraging  and  positive  indications  of  the  feasi¬ 
bility  of  computerization  in  lie  detection  tests. 

An  additional  analysis  of  the  raied  responses  involved  the  con¬ 
struction  of  discriminant  scores  in  order  to  determine  the  efficacy, 
in  the  lie  detection  process,  of  each  of  the  single  physiological  in¬ 
dicators.  For  this  purpose  three  types  of  discriminations  were  tested, 
namely,  the  Thief  as  differentiated  from  the  Innocent  Suspect  the  Thief 
as  differentiated  from  the  Lookout,  and  the  Lookout  as  differentiated 
from  the  Innocent  Suspect,  As  anticipated,  for  each  physiological 
index  the  Thief-Innocent  and  the  Lookout  -  Innocent  discriminations 
were  made  with  much  greater  accuracy  than  the  Thief- Lookout  dis¬ 
crimination.  In  all  these  differentiations-  the  psychogalvanic  response 
attained  the  highest  degree  of  efficiency,  and,  in  general,  the  respira¬ 
tory  index  was  least  effective. 

Since  the  lie  detector  operator  utilizes  the  information  available 
in  all  three  physiological  syste.ms  linear  discriminant  functions  were 
computed  in  order  to  maximize  decision  accuracy  by  assigning  the 
most  appropriate  weights  to  each  of  the  physiological  indices.  With 
the  use  of  these  discriminant  functions,  uniformly  greater  acruraciy 
w'as  obtained  in  each  of  the  basic  dis  c  r  iminations  between  Thief  and 
Innocent  Suspect,  Lookout  and  Innocent  Suspect,  and  Thief  and  Look¬ 
out.  In  fact,  for  all  raters,  the  percentage  accuracy  in  dilferent  latmg 
the  Thief  from  the  Innocent  Su.spect  was  97.  Since  only  the  i  ritical 
questions  were  used  in  these  analyses,  this  was  indeed  a  promising 
result. 

The  final  test  of  objectivity  in  the  ratings  was  the  comparison  of 
the  discriminant  functions  among  the  raters  ard  examiners.  If  these 
functions  were  found  to  be  equivalent,  the  computerization  of  the  lie 
detection  process  would  be  a  relatively  straightforward  matter,  since 
homogeneous  discriminant  functions  would  imply  objectivity  in  the 
rating  procedures  of  examiners  and  raters.  The  results,  however, 
did  not  indicate  sufficient  equivalence  among  the  discriminant  functions. 
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«ven  among  raters  who  evaluated  the  same  set  of  records.  Though  this 
appears  to  be  a  discouraging  outcome,  its  proper  interpretation  should 
be  based  on  the  fact  that  limitations  in  the  size  of  the  sample  had  no 
little  effect  in  producing  unstable  estimators 

A  brief  association  test  and  a  modified  Peak-of- Tension  test  were 
also  included  in  the  experimental  procedure.  Both  tests  exhibited  signifi¬ 
cant  discriminating  power  and  demonstrated  the  value  of  using  stimuli 
which  had  specific  and  intimate  reference  to  only  one  person  among  the 
several  being  compared. 


Since  each  physiological  response  was  given  a  separate  rating  for 
each  critical  question  (or  .stimulus),  an  estimate  of  the  relationships  among 
the  indices,  as  well  as  an  estimate  of  the  objectivity  of  the  ratings  for  each 
index,  was  available.  The  inter-index  coefficients  were  low,  the  majority- 
ranging  from  .20  to  .40.  The  coefficients  expressing  the  degree  of  agree¬ 
ment  between  the  ratings  of  two  raters  for  the  same  physiological  index 
(objectivity  of  ratings)  were  relatively  low  for  the  respiratory  and  plethysmo- 
graphic  indices.  They  were  appreciably  higher  for  those  of  the  psycho¬ 
galvanic  response.  The  low  objectivity  coefficients  were,  in  large  part, 
responsible  for  the  low  accuracy  scores  attained  by  the  respiratory  and 
plethysmographic  discriminant  scores. 

The  rating  scales  used  with  the  examiners  indicated  that  a  greater 
degree  of  confidence  was  expressed  in  decisions  ultimately  shown  to  be 
correct  than  in  decisions  later  found  to  be  wrong.  Furthermore,  the 
examiners  and  raters  found  the  psychogalvanic  response  easiest  to  interpret. 
In  a  further  analysis  aimed  at  clarifying  the  reasons  for  incorrect  identi  i- 
cations  of  subjects'  roles,  it  was  found  that  movements  and  other  artifacts 
found  in  the  records  were  not  significantly  more  numerous  in  the  erroneous 
d  ec 1 s ions . 


Finally,  the  rating  scales,  filled  out  by  the  su.bjecls  upon  completion 
of  the  experiment,  indicated  that  the  simulated  theft  and  the  testing  situa¬ 
tion  generated  sufficient  tension  and  anxiety  in  the  Thief  and  Lookout  to 
make  these  two  differ  significantly  from  the  Innocent  Suspect. 


CHAPTER  IV 


DENIAL- OF- ACTUAL- CRIME  EXPERIMENT 

A.  RATIONALE 

The  priinary  objective  of  this  experiment  was  to  provide  a  more 
realistic  situation  for  evaluating  the  he  detection  procedure.  For  this 
purpose,  a  group  of  criminal  offenders  on  parole  and  in  the  process  of 
rehabilitation  were  chosen  as  s..bjects.  It  was  assumed  that  they  would 
be  well  motivated  to  deny  their  criminal  background,  especially  to 
people  who  had  no  authority  to  obtain  such  information.  Instructions 
further  emphasized  this  reed  for  self  protection  and  urged  them  to  say 
NO  to  any  questions  that  might  be  related  to  their  former  offenses. 

Since  this  was  described  as  an  experiment  to  study  how  various  groups 
reacted  to  embarrassing  questions,  they  were  prepared  for  any  type 
of  disturbing  stimuli.  Thev  wf-re  assured  that  the  examiner  had  no 
knowledge  of  their  criminal  involvement  and  had  no  right  to  such  infor¬ 
mation. 

This  experiment,  then  did  not  involve  simulation.  In  denying 
any  question  that  might  reveal  his  cr.minal  past,  the  subject  was 
defending  himself  against  unfavorable  social  biases  and  strengthening 
his  personality  in  order  to  live  as  a  respected  member  of  the  com¬ 
munity,  the  very  purpose  for  which  he  was  being  prepared  in  the  re¬ 
habilitation  process. 

B.  SUBJECTS 

Twenty  three  men,  ranging  in  age  from  20  to  3S,  volunteered  as 
subjects.  They  were  undergoing  individi.al  or  group  therapy  at  a 
rehabilitation  clinic,  to  which  they  were  referred  by  court  order  be¬ 
cause  of  criminal  infractions  of  the  law  s,.ch  as  drug  addiciion,  sexual 
deviation,  and  larceny.  Table  26  presents  the  offenses  and  their  fre¬ 
quency  in  this  group. 

Although  they  knew  tliey  would  be  paid  for  their  time,  a  large 
number  of  clients  refused  to  participate  in  the  experiment.  Even 
when  encouraged  by  their  therapist,  they  refused.  This  is  not  un¬ 
usual  for  this  type  of  population  since  many  of  its  members  would 
try  to  avoid  any  interrogation  about  their  private  attitudes  and 
activities.  Consequently,  those  who  were  fested  constitute  a  sub¬ 
sample  of  volunteers  who  were  probably  not  overly  concerned  about 
answering  embarrassing  questions. 
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TABLE  26 

TYPES  OF  CRIMINAL  OFFENSES  OF  SUBJECTS 
AT  REHABILITATION  CLINIC 


OFFENSE 


FREQUENCY 


Drugs 


Larceny 


Sex  Deviation 


Other 


TOTAL 


C.  PROCEDURE 


1,  Test  Questionnaires 

Two  questionnaires  were  used  in  this  experiment.  These  were 
similar  in  structure  to  those  used  with  the  college  subjects.  Because  it 
had  been  planned  to  include  four  critical  questions  in  each  form,  these 
questionnaires  were  longer,  each  containing  40  questions.  Of  the  four 
critical  questions,  two  were  concerned  with  the  criminal  offense  for 
which  the  subject  was  brought  to  court.  The  other  two  questions  con¬ 
cerned  criminal  offenses  of  which  the  subject  was  never  accused,  nor 
likely  to  have  ever  committed.  They  were  selected  to  be  equivalent  in 
seriousness  to  the  actual  offenses.  Thus,  in  answering  NO  to  all  tour 
critical  questions,  the  subject  would  be  lying  on  two  occasions  and 
telling  the  truth  on  the  other  two.  Two  of  the  critical  questions,  re- 
garding  one  actual  and  one  fictitious  offense,  were  repeated  in  the  secon 

questionnaire. 

Fach  set  of  questionnaires  was  unique  in  that  the  critical  questions 
referred  to  a  specific  individual.  The  critical  questions  were  formu- 
lated  by  the  supervisor  who,  with  the  permission  and  help  of  the  therapis  , 
extracted  the  relevant  information  from  the  clinical  files  on  the  volunteer 
subject.  The  critical  questions  were  then  incorporated  into  the  question¬ 
naires  which  were  given  to  the  examiner  before  the  testing  began.  The 
examiner  did  not  know  which  of  the  critical  questions  pertained  to  the 
actual  offenses  and  which  to  the  fictitious  offenses.  Except  for  the  critica 
questions,  the  others  were  identical  for  all  subjects. 

The  structure  of  this  experiment  required  the  examiner  to  detect  the 
two  (of  the  four)  questions  to  which  the  subject  lied.  The  task  was  quite 


different  in  the  Simulated  Theft  experiment.  There  the  examiner  a 
to  detect  the  Thief  and  differentiate  him  from  the  Lookout  and  from 
the  Innocent  Suspect,  The  differentiation  in  this  experiment  was  be¬ 
tween  questions  and  not  between  persons, 

A  copy  of  the  skeleton  questionnaires  (critical  questions  omitted) 
may  be  found  in  Appendix  B. 

2.  Test  Sessions  and  Instructions 

Each  subject  was  interviewed  by  the  supervisor  who  provided  an 
explanation  of  the  research  project  prior  to  the  subject’s  entering  the 
testing  room.  (See  supervisor's  instructions  m  Appendix  B.  )  The 
supervisor  then  introduced  the  subject  to  the  examiner  and  gave  the 
examiner  the  two  ques tionna 1 1  es  to  be  used  for  that  subject. 

The  examiner  gave  the  subject  the  necessary  instructions  and 
attached  him  to  the  apparatus.  (See  examiner's  instructions  to  sub¬ 
jects  in  Appendix  B.)  A  short  intermission  of  3- 4  minutes  betwee 
both  questionnaires  served  to  reduce  adaptation  effects.  After 
completing  the  test,  the  examiner  referred  the  subject  to  the  super¬ 
visor  to  be  paid  and  to  receive  the  final  instructions.  These  e.xacted 
a  promise  from  the  subjects  not  to  reveal  the  details  of  the  procc 

to  anyone. 

Appreciable  heterogeneity,  m  mental  ability  and  educational 
level,  was  noted  among  the  members  of  the  sample.  When,  early 
in  the  experiment,  one  or  two  subjects  failed  to  say  NO 
about  their  criminal  involvement,  the  supervisor  enlarged  the  direc 
tions  so  as  to  repeat  and  stress  what  had  to  be  denied.  The 
of  those  who  misunderstood  the  directions  were  necessarily  excluded 

from  analysis. 

3.  Test  Environment 

Insofar  as  t.rao  and  access ib.l.tv  »cre  concerned, 
would  have  experienced  grea,  ,nc onvenienee  to  travel  to  Fordha™ 
University,  Cons equentiv,  ihe  polygraph  w-as  snipped  to  the  cli  • 

A  small  exam.ning  room,  approximately  8'  x  10',  was  made  ava.l- 
able  for  testing  purposes. 

Testing  began  about  4  PM  and  continued  for  about  five  hours, 
depending  upon  the  scheduled  appointments.  ^his  conunued  for  two 
successive  weeks,  each  containing  three  or  four  testing  day  . 

The  test  room  was  in  a  reasonably  quiet  section  of  the  clinic 
facilities.  The  weather,  however,  was  relatively  uncomfortable  at 
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times,  since  the  testing  was  done  in  July  and  the  clinic  was  not  air- 
conditioned. 


4.  Examiners 

The  23  subjects  were  tested  by  three  examiners  who  rotated  their 
duties  so  that  each  had  approximately  equal  testing  loads.  These  exam¬ 
iners  also  alternated  as  supervisors,  one  examiner  and  one  supervisor 
being  used  in  the  testing  of  each  subject.  Of  the  five  examiners  who 
served  in  the  Simulated  Theft  experiment,  these  three  had  the  greatest 
amount  of  experience. 

5.  Evaluating  the  Records 

The  three  examiners  evaluated  the  critical  responses  of  all  23 
subjects  on  a  rating  form  similar  to  that  used  before.  After  rating  each 
of  the  physiological  indices  separately,  the  raters  were  required  to  pick 
out,  from  among  four  critical  questions,  the  two  questions  whmh  each 
subject  lied.  As  a  control,  two  other  raters,  working  only  with  the 
charts  and  completely  unaware  of  the  nature  of  the  questions  that  were 
used,  were  given  the  same  records  to  evaluate.  In  this  "blind 
these  raters  were  also  requested  to  select  the  two  questions  on  which  the 
subjects  lied.  For  this  procedure,  the  questions  were  identified  merely 
by  number,  not  by  content. 

D.  RESULTS  AND  DISCUSSION 

In  this  experiment  the  rater  was  required  to  select,  from  four 
questions,  the  two  questions  on  which  the  subject  lied.  Consequently, 
for  any  one  subject,  the  rate  r  could  get  a  score  of  ^ 

correct,  or  zero  correct  choices.  The  frequencies  obtained  fo..  these 
three  classifications  are  presented  for  each  of  the  raters  m  this  . 

experiment.  These  are  given  in  Table  27  which  also 

suits  of  tests  of  significance  Two  questionnaires  were  used  artd  the 
data  are  tabulated  for  each  separately  (Test  Session  I  and  ). 

23  subjects,  one  did  not  have  his  records  rated  in  Test  Session  II 
cause  of  an  invalidating  circumstance. 

The  Chi-squared  values  were  obtained  from  a  two-category  table 
where  one  category  was  "Two  Correct"  and  the  other 
Correct  "  This  analysis  was  done  for  each  rater  separately  and  fo 
two  Bro»p=  of  raters.  The  basis  for  groupiog  the  rater.  »as  experience. 
Raters  H  and  S  were  lie  detector  trainees  who  were  unaware  of  the 
details  of  this  experiment  and  who  rated  the  records  without  knowmg  the 
nature  of  the  questions  that  had  been  used.  Raters  B,  C.  and  E  had 
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TABLE  27 

DISTRIBUTION  OF  CORRECT  CHOICES  FOR  THE  FIVE  RATERS 
AND  THE  SIGNIFICANCE  OF  THE  RESULTS  FOR  BOTH  SESSIONS 


TEST 

SESSION  RATER 

Number  Correct  __ 

Two  One  None 

Chi- 
Squa  r ed 

B 

10 

12 

1 

11.90 

C 

10 

8 

5 

1  1. 90 

E 

8 

1  3 

2 

5.  44’* 

Total 

28 

33 

8 

28.  40** 

I 

....  - - 

H 

3 

17 

3 

NS 

s 

6 

1  4 

3 

NS 

Total 

9 

3  1 

6 

NS 

B 

8 

1  3 

I 

6  14-:' 

C 

6 

1  1 

5 

NS 

E 

5 

14 

3 

NS 

Total 

19 

38 

~9~ 

6.  99** 

II 

H 

4 

16 

2 

NS 

S 

5 

14 

3 

NS 

Tota  1 

9 

30 

5 

,  NS 

Significant  at  .  01 

level. 

NS  Not  Significant 

'  Significant  at  .  05 

level. 

completed  their  training  as  operators’  in  addition,  they  liad  consider¬ 
able  experience  as  examiners  and  raters  in  the  Sim’alated  Theft  exyieri- 
roent.  Raters  B,  C,  and  E  were  also  the  examiners  in  this  experiment 
and  knew  the  entire  experimental  procedure.  On  both  accounts,  then, 
their  results  were  expected  to  show  a  greater  number  of  correct  choices. 


To  facilitate  the  understanding  of  Table  27,  rater  B's  results 
will  be  briefly  described.  In  Test  Session  1,  he  was  able  to  identify 
both  lie  questions  m  10  of  the  23  subjects.  One  of  the  two  lie  ques¬ 
tions  was  selected  in  12  of  the  23  subjects,  the  case  of  one  s’ub- 
ject,  neither  of  the  two  lie  questions  was  identified  correctly.  His 
evaluations  were  significantly  "better  than  chance"  (Chi-squared 
value  of  11,90)  since  the  expected  number  of  two  correct  identifica¬ 
tions  is  23/6  a  value  much  smaller  than  the  observed  number  of  10. 
In  Test  Session  II,  rater  B  again  was  able  to  detect  the  lie  questions 
with  accuracy  significantly  better  than  chance. 
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The  results  further  indicate  that  the  two  groups  differed  in  their 
accuracy,  the  experienced  group  obtaining  the  better  scores.  This,  how¬ 
ever,  is  more  characteristic  of  the  first  test  session,  where  all  three 
raters  in  the  experienced  group  performed  significantly  above  chance 
while  neither  of  the  two  others  attained  significant  results.  In  fact,  the 
accuracy  scores  of  these  two  raters  are  effectively  the  same  for  both 
sessions,  while  those  for  the  experienced  raters  drop  sharply  from  the 
first  to  the  second  session. 

Several  factors  must  be  kept  in  mind  in  evaluating  these  results. 

The  e.xperienced  raters  were  also  the  examiners  and  supervisors  in  the 
experiment  and,  therefore,  were  well  acquainted  with  the  structure  of 
the  critical  questions  and  the  types  of  crimes  committed  by  the  subjects. 

Some  carry-over  effects  of  this  knowledge  may  have  contributed  to  their 
higher  accuracy  scores  despite  the  fact  that  they  rated  the  records  in  a 
relatively  objective  manner.  The  two  raters,  H  and  S.  had  no  knowledge 
whatsoever  of  the  types  of  quest.ons  used.  Though  greater  knowledge 
of  procedure  and  questions  may  have  contributed  to  the  better  results 
found  among  raters  B,  C,  and  E.  the  obvious  factor  of  greater  experi¬ 
ence  must  also  have  proved  effective.  Raters  H  and  S  were  in  the 
middle  stage  of  their  training  in  lie  detection  and  did  not  yet  have  any 
experience  as  examiners  in  any  phase  of  this  research. 

The  decrease  in  accuracy  for  the  second  test  session  would  seem 
to  imply  that,  after  the  first  questionnaire,  the  subjects  adapted  rapid  y. 

The  anxiety,  shame,  and  tension  may  have  diminished  to  the  point  where 
the  subject  showed  little  reactivity  to  his  lies  in  the  second  questionnaire. 

It  may  be  an  important  fact  that  individuals  who  have  been  subjected  to 
Lch  questionning.  as  may  be  the  case  with  criminals,  show  initial  emotional 
reactivity  which  may  diminish  rapidly  with  continued  interrogation. 

But  what  can  be  said  about  the  value  of  these  results  in  general?  In 
one  sense  the  outcome  of  this  experiment  is  disappointing,  since  one  wou  d 
prefer  higher  accuracy  for  the  experienced  raters.  The  best  score  for 
any  rater  was  10  of  23  cases  in  which  both  lies  were  correctly  identified. 

As  a  contrast,  the  examiners  and  raters  were  able  to  attain  complete 
accuracy  in  36  out  of  54  experimental  groups  in  the  first  section  of  t 
Simulated  Theft  experiment.  Moreover,  the  accuracy  improve  in  e 
second  section.  Since  the  probability  of  detecting  both  lies  among  four 

is  .»e  sa^e  as  the  p,obabil.,y  of  correctly  ditferentiat.ng  among 
the  Thief,  the  Lookout,  and  the  Innocent  Suspect,  it  is  quite  obvious  that 
much  greater  accuracy  was  obtained  in  the  Simulated  Theft  experiment. 
Despite  identical  probability  expectations,  it  is  likely  that  the  examiner 
can  more  easily  discriminate  among  truthful  and  lying  suspects  than  he  can 
differentiate  truth  from  falsehood  in  a  single  suspect. 
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It  was  anticipated  that  there  would  be  a  relatively  large  disturb¬ 
ance  manifested  by  the  rehabilitation  patient  when  he  would  be  ques¬ 
tioned  about  his  former  irsisdeeds.  This  may  well  be  the  case.  But 
the  denial  of  crimes  in  which  he  had  not  been  involved  mav  have  pro¬ 
duced  equally  large  reactions  In  the  first  place,  these  ‘'other" 
crimes  may  have  been  perpetrated  by  his  friends  or  associates  and 
he  may  have  felt  that  this  seemingly  innocent  experiment  was  actually 
an  investigation.  Along^the  same  lines,  the  patient  may  have  thought 
that  the  examiner  was  really  an  interrogator  who  suspected  him  of 
being  involved  in  those  "other''  breaches  of  the  law.  Under  these 
circumstances,  such  "other"  crimes  became  highly  emotional  issues 
in  contrast  to  the  crimes  to  which  he  had  already  confessed  and 
which  he  was  denying  in  an  experimental  and  not  in  a  real  life  situa¬ 
tion  . 

On  the  other  hand,  there  mav  be  quite  a  different  explanation 
for  the  lack  of  accuracy  in  differentiating  a  lie  about  a  crime  the 
patient  had  committed  from  the  truthful  denial  of  an  ''equivalent" 
crime  in  which  he  had  not  been  involved  These  patients  have 
admitted  their  offenses  many  times,  -  -to  the  police,  to  the  court, 
and  to  the  therapists.  This  was  '  old  stuff  "  and  with  repetition 
brought  about  lesser  and  lesser  emotional  involvement.  Therapy, 
too,  helped  reduce  the  former  tensions  and  guilt  feelings  associated 
with  the  transgressions.  In  contrast  to  the  general  adaptation  to 
this  familiar  type  of  stimulus  a  patient  would  have  become  relatively 
sensitized  to  questions  that  would  seem  to  implicate  him  in  other 
crimes.  This,  then,  would  explain  the  lack  of  sufficientlv' accurate 
discrimination  between  reactions  to  lies  about  one's  already  admitted 
crime  and  reactions  to  question^  about  participation  in  crimes  not 
actually  committed  by  the  patient. 

It  is  also  possible  that  volunteer  bias  mav  have  been  a  sub¬ 
stantial  factor  in  the  disappointing  accuracy  produced  in  this  experi¬ 
ment.  Many  subjects  refused  to  volunteer  and  those  who  did  may 
have  had  little  concern  or  anxiety  in  being  questioned  about  their 
former  criminal  activity.  Again,  by  contrast,  these  patients  might 
have  shown  greater  emotional  reactivity  to  being  questioned  about 
"other  "  c  rimes  . 

The  possibility  that  the  subject  may  have  been  involved  in  the 
"other"  crimes,  despite  the  care  with  which  these  were  chosen,  can 
not  be  completely  discounted.  It  is  very  difficult  to  be  certain  that 
a  person  did  not  commit  an  unwitnessed  activity,  since  there  can  be 
no  absolute  verification  except  the  word  of  the  person  himself.  It 
was  the  denial  of  "other"  crimes,  and  not  the  criminal  activity  for 
which  they  were  apprehended,  that  brought  about  intense  physiological 
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disturbances  in  two  of  the  patients.  Though  such  reactions  can  be 
expected  to  occur  because  of  special  sensitivity  to  certain  ma.tters, 
the  consistency  of  the  reaction  leaves  open  the  possibility  of  involve¬ 
ment,  by  members  of  this  sample,  in  other  unsolved  crimes. 

Finally,  differentiating  the  lie  from  the  truth,  within  a  single 
individual,  is  undoubtedly  a  different  task  from  distinguishing  a  lying 
person  from  a  truthful  one.  In  the  case  of  the  single  individual, 
fewer  comparisons  were  available  for  evaluation.  In  the  Simulated 
Theft  experiment,  both  intra- individual  and  inter- individual  compari¬ 
sons  entered  into  the  final  decision. 


E.  CONCLUSION 


Though  the  examiners  could  differentiate  between  the  lying  and 
truthful  responses  of  former  criminals  now  undergoing  therapy,  the 
accuracy  with  which  this  was  done  is  not  sufficiently  high  for  deve  oping 
objective  criteria  that  might  be  available  for  computer  analysis.  The 
objective  scoring  of  the  same  records  by  two  lie  detector  trainees  did 
not  differentiate  significantly  between  the  lying  and  truthful  responses 
of  these  subjects.  Even  two  of  the  three  experienced  raters  did  not 
sror?  above  chance  expectation  with  the  second  questionnaire. 


A  discussion  of  the  possible  explanations  for  these  disappointing 
results  points  up  the  inherent  difficulties  of  working  with  this  type  of 
population  in  lie  detection  studies. 


CHAPTER  V 


DENIAL- OF -CLASSIFIED  INFORMATION  EXPERIMENT 


A.  RATIONALE 

The  purpose  of  th>s  experiment  Nxas  to  provide  another  realistic  • 
situation  with  which  to  evaluate  the  efficacy  ol  lie  detection  procedure  . 
Basicallv.  the  situation  involved  interrogation  of  s..bjects  about 
"classified”  information.  So  that  securitv  i  egulations  would  be 
violated,  the  "classified"  information  was  fictitious,  but  the  subjects 
were  not  aware  of  this  fact.  When  tested  by  the  examiner,  the  s 
iects  denied  possessing  this  "classified"  information  because  they  were 
obligated  to  deny  such  knowledge  to  anyone  who  had  neither  the  aut  on  y 
nL  the  need  to  Low.  Further,  thev  were  instructed  by  the  administra¬ 
tors  of  the  organization  to  deny  knowing  anything  about  this  in 
when  subjected  to  questioning  by  the  examiners.  vDespite  the  realist 
tenor  of  the  above  description,  the  subjects  knew  that  t  ^^Jas  an 
experiment  and  not  a  security  investigation,  Their  participauo 
the  research  was  completely  voh.nta  ry.  i 

Whereas  the  Denial -of- Actual-Crime  experiment  aroused  -motives 
of  personal  security,  the  Denial-of- Information  experiment 
upL  the  subjects  ■  habits  and  training  to  withhold  information  which  they 
believed  was  related  to  national  security. 

B.  SUBJECTS 

Virt  ViaH  -i.'ccss  to  or  worked  with  classified 

Twentv-six  men,  who  had  acciss  lo 

twenty  s  ,i,f.  PXDeriment.  A  minor  selection  bias 

:;l;Tav?opeLlcrimcc  no  volunteer  would  have  been  accepted  if 
his  other  work  were  to  suffer  as  a  result  of  losing  time  ’ 

The  age  range  was  20- intellectual  capacity  was  well  above  average, 
looperauonLs  good  Mo.,va.,o„  and  ,nvolven,en.  seeded  adequate. 

c.  PROCEDURE 

1,  Test  Questionnaires 

Two  questionnaires,  each  composed  of  40  ques  tions  ,  we  r  e  us  ed 
with  all  subjects;  two  additional  ones  were  used,  after  an  interval  of  a 
Leek  in  the  retest  of  1  1  subjects.  The  format  of  these  questionnaires 
:::  t’he  same  as  that  described  m  the  ^-ia  1- of  -  ActuaJ  Ccir^e  ex^ 
ment.  Again,  four  critical  questions  were  included  in  each  for..  . 

In  the  cour.se  of  their  regular  duties,  and  within  a  day  or  two  of 
the  beginning  of  the  research,  the  allegedly  classified 

jLnL  the  group.  As  mentioned  before,  tL^S 

ly  fictitious.  Several  critical  questions  were  formulated  .bout  this 
formation.  These  were  used  in  the  questionnaires. 


-  87  - 


88  - 


Additional  critical  questions  were  constructed  around  a  new  situ¬ 
ation,  one  similar  to  that  considered  classified,  and  also  fictitious.  Ques¬ 
tions  concerning  it  served  as  controls,  since  subjects  answering  NO  would 
be  telling  the  truth.  But  in  denying  any  knowledge  about  the  allegedly 
classified  data,  the  subjects  would,  in  fact,  be  lying. 

Two  questions  from  each  of  the  above  situations  were  incorporated 
into  each  questionnaire. 

As  in  the  previous  experiment,  the  task  of  the  examiner  was  to  de¬ 
termine  which  information  was  denied  falsely  and  which  answered  truthfully. 
In  contrast,  however,  the  questionnaires  used  in  this  experiment  were 
identical  from  subject  to  subject. 

2.  Test  Sessions  and  Instructions 

The  subjects  were  first  approached  by  the  administrators  of  the 
organization,  who,  assuring  them  of  complete  anonymity,  gave  them  some 
general  information  about  the  procedure  and  asked  for  volunteers.  Sub¬ 
sequently,  the  subjects  were  referred  to  the  supervisor  of  the  experiment 
who  gave  them  additional  instructions  before  introducing  them  to  the  ex¬ 
aminer.  The  directions  and  procedures  of  supervisor  and  examiner  were 
not  essentially  different  from  those  used  in  the  Denial-of-rvctual- Crime 
experiment.  They  are  reproduced  in  Appendix  C, 

3.  Test  Environment 

The  polygraph  was  again  transported  to  the  organization  which  supplied 
the  subjvects  for  this  experiment.  The  testing  room  was  relatively  large 
(approximately  15’  x  15’),  air  conditioned,  and  quiet.  All  testing  was  done 
during  the  working  day,  from  about  9  AM  to  5  PM.  Testing  was  completed 
within  a  two-week  period. 

4.  Examiners 

Two  examiners,  one  of  whom  did  the  testing  in  the  first  week,  were 
available  for  this  experiment.  The  first  examiner  did  not  know  any  of  the 
details  of  the  fictitious  situations  about  which  the  procedure  was  structured. 
His  ratings  and  evaluations  of  the  records  were  therefore  uncontammated 
by  prior  knowledge. 

The  supervisor,  however,  had  to  know  the  details  of  the  test  situation 
and  was  used  for  the  examination  of  the  subjects  in  the  latter  part  of  the 
experiment.  It  was  requested  that  he  also  make  an  analysis,  as  objective 
as  possible,  of  the  records.  In  addition,  the  same  raters  who  were  used 
in  the  Denial-of-Actual-Crime  experiment  evaluated  the  records  in  this 
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experiment,  without  any  knowledge  about  the  experiment  or  about  the 
questions  that  had  been  used.  Their  ratings  were  concerned  only  with 
the  physiological  reactions  which  were  identified  by  number  only. 

D.  RESULTS  AND  DISCUSSIONS 

As  in  the  previous  experiment,  the  raters  were  required  to  evalu¬ 
ate  the  responses  to  four  questions.  Two  of  these  questions  were 
answered  truthfully.  Two  received  1>  mg  responses  because  the  sub¬ 
jects  would  not  admit  the  possession  of  classified  information  to  per¬ 
sons  who  had  no  need  to  know.  The  rater  had  to  identify  the  two  lying 
reactions.  In  his  choice  of  two  reactions  the  rater  could  get  both 
correct,  one  correct,  or  none  correct.  The  results  for  the  two  exam¬ 
iners  and  the  two  auxiliary  raters  are  presented  in  Table  28,  which 
also  includes  the  related  tests  of  significance.  As  Table  28  indicates, 

1 1  of  the  26  subjects  were  retested.  In  both  testing  periods  two 
questionnaires,  land  II,  were  used.  The  results  of  the  two  experi¬ 
enced  raters  (B  and  E}  are  grouped  together  for  comparison  with  those 
of  H  and  S,  the  lie  detection  trainee’s  who  were  completely  unaware  of 
the  procedures  and  questions  used  in  this  experiment.  The  Chi- squared 
values  are  listed  when  significance  is  attained  (.05  level  or  better)  and 
are  designated  by  NS  (not  significant)  when  the  appropriate  level  is  not 
reached.  In  the  retest,  significance  values  were  computed  only  for 
the  totals,  since  the  sample  size  w-as  restricted  and  the  expected  fre¬ 
quencies  were  too  small. 

In  general,  the  results  are  evtui  more  disappointing  in  this  than 
in  the  Denial- of- Actual  -  C  nine  experiment.  Other  conclusions  derived 
from  this  table  parallel  those  obtained  in  the  previous  experiment. 

Thus,  the  more  experienced  raters  seem  to  obtain  slightly  more  ac¬ 
curate  results.  Again  accuracy  diminishes  from  the  first  to  the  second 
test  session.  The  latter  conclusion  can  be  made  both  for  the  first  and 
for  the  retest  periods.  Outside  of  these  specific  comments,  the  over¬ 
all  impression  from  the  table  is  non-s  ignificance,  or  the  inability  of 
the  raters  to  distinguish  between  those  questions  on  which  the  subjects 
lied  and  those  which  they  answered  truthfully. 

What,  then,  can  be  the  explanation  for  these  disappointing  results'’ 
Could  it  be  that  these  individuals  made  deliberate  attempts  to  confuse 
the  examiner  by  tampering  with  the  physiological  reactions  being  moni¬ 
tored  by  the  polygraph?  This  was  probably  unlikely  since,  upon  retest, 
the  subsample  reacted  initially  with  about  the  same  significance  as  it 
did  in  the  first  testing  period.  Was  it  d  le  to  boredom  and  adaptation? 
This  is  a  possible  explanation  since  the  results  of  the  first  questionnaire 
(Test  Session  I)  are  generally  significant  while  those  of  the  second 
questionnaire  fall  to  a  chance  level.  This  ha.s  also  been  the  trend  in 
the  Denial-of-Actual-Crime  experiment.  This  explanation  would 
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TABLE  28 

DISTRIBUTION  OF  CORRECT  CHOICES  FOR  THE  FOUR  RATERS  AND 
THE  SIGNIFICANCE  OF  THE  RESULTS  IN  BOTH  TESTING  PERIODS 


TESTING  TEST 
PERIODS  SESSION 


I 


FIRST 
(N-  26) 


II 


RATER 

Number  Correct 

Two  One  None 

Chi- 

squared 

B 

10 

15 

1 

8.  89** 

E 

5 

19 

2 

NS 

Total 

15 

34 

3 

5.  56* 

H 

2 

20 

4 

NS 

S 

2 

22 

2 

NS 

Total 

4 

42 

6 

NS 

B 

6 

17 

3 

NS 

E 

3 

21 

2 

NS 

Total 

9 

38 

5 

NS 

H 

4 

19 

3 

NS 

s 

3 

21 

2 

NS 

Total 

7 

40 

5 

NS 

B  5  5  1 

E  _4  _2  0 

Total  9  12  1 _ 


RETEST 

(N=ll) 


H 

S 

Total 


II 


B 

E 

Total 


H 

S 

Total 

Significant  at  .  0  1  level. 

*  Significant  at  .  05  level. 


5  5  1 

7  3  j_ 

Tz  “8  2  22.73** 


18  2 
_3  _6  2 

4  14  4  _ NS 


2  8  1 

2  _6  2 

5  14  3 _ ^ 

NS  Not  Significant 


emphasize  the  fact  that  the  subject  knew  that  he  was  in  an  experimental 
situation,  and,  despite  the  importance  of  the  issues  under  interrogation, 
failed  to  become  actively  involved  in  the  continuing  test  sessions. 


One  may  even  conjecture  that  the  subjects  became  puzzled  and 
suspicious  about  the  "other”  information,  perhaps  wondering  if  the 
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interrogation  were  a  real  investigation  operating  under  tiie  gUtse  of  an 
experiment.  Though  this  was  a  possible  explanation  in  the  case  of 
individuals  who  may  have  felt  uncomfortable  about  some  statements 
in  their  personnel  applications,  etc.  ,  the  emphatic  assertions  of  the 
administrators  that  this  was  an  experiment  and  restricted  only  to 
volunteers,  were  s'ufficiently  compelling  to  dispell  any  suspicions 
of  a  secret  security  investigation,  A  more  reasonable  variation  of 
this  explanation  would  stress  the  subject’s  interest  in  and  possible 
anxiety  over  the  "other"  information  he  was  being  questioned  about. 
Thus,  he  may  have  wondered  whether  this  was  a  matter  he  forgot  but 
should  have  remembered.  Or,  thr-  "other"  information  may  have 
set  off  a  pronounced  effort  on  the  part  oi  the  individual  to  try  to  place 
it  in  his  memory.  Such  effort  would  lesult  in  a  ph\  siological  pattern 
different  from  that  where  no  effort  was  exerted.  But  such  an  explana¬ 
tion  would  merely  play  up  the  fact  that  the  original,  supposedly  classi¬ 
fied  information  had  lost  its  importance  to  the  subject  under  continued 
inter  rogation. 

One  final  possible  explanation  remains  In  the  search  for  a 
rapid  diagnostic  procedure,  the  testing  had  been  limited  to  two 
questionnaires  for  this  and  for  the  Denial-of-Actual-Crime  experi¬ 
ment.  This  may  be  too  short  for  adequate  lie  detection  purposes. 

One  hears  that  all  day  interrogation  sessions  and  repeated  testing 
from  one  day  to  another  are  not  uncommon  practices  among  lie 
detector  operators.  By  such  standards,  the  8  - 1  S  minute  examination 
periods  of  these  experiments  are  limited  indeed  Furthermore,  the 
examiners  and  raters  in  this  experiment  w-ere  not  permitted  to  use 
a  "No  Decision"  category.  Whether  they  felt  the  evidence  sufficient 
or  not,  they  were  requested  to  make  a  decision. 


That  these  restrictions  are  sufficient  to  explain  the  low  accuiacy 
figures  is  doubtful,  A  dimimiuon  in  aciuracv  was  observed  from  Test 
Session  I  to  Test  Session  II  in  this  and  in  the  Denial-of-Ac  t-aal-Crirae 
experiments.  Consequently,  additional  testing  of  the  same  sort  and 
on  the  same  day  would  not  have  resulted  in  greater  accuracy.  Further¬ 
more,  in  the  limited  retest  phase  of  the  present  experiment,  the  re¬ 
sults  did  not  seem  to  indicate  any  dramatic  increase  in  lie  detection 
accuracy.  Consequently,  a  repetition  of  the  same  type  of  procedure 
would  not  seem  to  be  a  sufficient  reroedv.  A  change  to  an  altogether 
different  testing  procedure  or  principle  might  proye  yaluable.  In 
fact,  the  lie  detection  field  is  ready  for  r e- evaluation  and  overhauling. 
New  ideas  and  new  approaches  are  necessary  if  the  initial  promise  of 
this  potentially  valuable  technique  is  to  be  realized. 


E.  CONCLUSIONS 

The  accuracy  of  differentiating  lies  from  truthful  responses,  in 

of  individuals  who  denied  possessing  information  they  erroneously 


a  group 
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believed  classified,  was  low  and  disappointing  despite  the  slightly 
better  results  obtained  from  experienced  raters. 

Of  the  several  explanations  considered,  the  one  casting  doubt  on 
the  adequacy  of  experimental  procedures  to  test  the  validity  of  the 
lie  detector  would,  in  turn,  ultimately  lead  to  a  loss  of  confidence  in 
the  claims  of  lie  detection  operators  that  their  procedures  have  attained 
high  accuracy  in  real  life  situations.  A  general  re-evaluation  of  the 
traditional  lie  detection  technique  would  seem  necessary.  Better  yet, 
new  approaches  would  more  adequately  revitalize  the  field  and  lead  to 
new  directions  in  examination  and  interrogation. 


CHAPTER  VI 


COUNTERMEASURES  EXPERIMENT 


A.  THE  PROBLEM 

The  problem  of  countermeasures  is  related  to  the  broader  prob¬ 
lem  of  survival,  wherein  living  organisms  are  horn  with  or  develop 
tendencies  to  escape  detection  by  an  unfriendly  agent.  For  example, 
we  know  that  nature  provides  many  of  its  .  reatures  with  camouflage 
or  disguise  which  serve  as  protection  against  predators.  Among  humans 
the  same  tendency  has  an  intellectual  counierpa  rt, -- -deception. 

Any  procedure  aimed  at  breaking  down  the  deception  barrier  will 
inevitably  arouse  a  counter  tendency  aimed,  in  turn,  at  the  new  pro¬ 
cedure.  The  countermeasure  is,  strangely  enough,  the  same  old  weapon, 
---deception.  The  attempt  now  is  to  deceive  the  agent  probing  deception. 

In  all  training  manuals  on  deception  detection,  the  operator  is 
warned  to  be  on  the  alert  for  guilty  suspects  who  make  attempts  to 
'Tjeat  the  lie  detector.  "  The  usual  attempts  are  manipulation  of  the 
instrumental  attachments  or  tension  in  the  musculature,  both  of  which 
produce  artifacts  in  the  records.  The  untutored  criminal  has  neither 
the  theoretical  background  nor  sufficient  time  to  develop  scientific 
countermeasures  to  help  him  escape  his  embarrassing  predicament. 
When,  however,  stakes  are  high,  as  they  well  might  be  in  intelligence 
and  counterintelligence  operations,  one  nation  could  tram  its  operators 
in  lie  detection  countermeasures  if  it  knows  that  lie  detectors  are  used 
by  Its  enemy.  Similarly,  an  intelligent  criminal  with  intelligent  ad¬ 
visors  may  present  a  challenging  problem  even  loan  experienced  lie 
detector  operator. 

This  discussion  and  the  experiment  to  be  described  are  based 
on  the  hypothesis  that  there  is  or  can  be  developed  an  effective  counter¬ 
measure  to  every  human  attempt  that  threatens  the  survival  of  other 

human  beings . 

B.  COUNTERMEASURES  IN  LIE  DETECTION 

Crude  muscle  movements  belabored  breathing,  and  manipula¬ 
tion  of  the  instrumental  attachments  are  the  usual  artifacts  for  which 
the  operator  is  alerted  by  his  training.  A  more  sophisticated  procedure 
would  involve  the  use  of  drugs.  Conditioning  procedures  might  be 
attempted.  A  pilot  experiment  along  these  lines  (Block  et£.,  J 

did  not  prove  particularly  successful,  but  improved  m-ethodology  and 
a  more  imaginative  approach  would  undoubtedly  produce  more  definitive 

results. 
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In  addition  to  those  suggested  above,  there  are  s everal  pos s ible 
countermeasures,  each  depending  upon  the  voluntary  control  of  the  per¬ 
son  tested.  In  one  sense  these  are  desirable  methods,  since  the  person 
can  change  tactics  at  will,  should  the  occasion  require  quick  reaction 
to  an  altered  test  situation.  (The  use  of  nonconscious  countermeasure 
procedures  is  not  the  concern  of  this  investigation.  ) 

The  three  countermeasures  selected  for  study  are:  1.  Modified 
Yoga,  2.  Muscle  Tension,  and  3.  Exciting  Imagery.  The  names  are 
almost  self  explanatory.  In  the  Yoga  procedure,  the  emphasis  was  on 
the  separation  of  the  self  from  outside  stimuli  and  the  maintenance  of  an 
abstract  frame  of  mind  that  would  still  enable  the  subject  to  respond  to 
questions  mechanically,  but  without  affect.  Intense  concentration  upon 
a  specific  object  was  not  encouraged  in  this  procedure  since  that  was 
to  be  stressed  in  the  third  method.  Elimination  of  affective  reaction 
was  the  prime  consideration. 

The  Muscle  Tension  procedure  was  selected  as  particularly  apt  for 
those  subjects  who  could  not  control  their  affective  reaction  to  carefully 
structured  questions.  The  attempt  to  control  musculature  would  serve 
to  drain  and  channel  the  emotional  reaction  into  a  natural  expenditure  o 
energy.  It  should  be  clear  that  selection  of  a  muscle  site  should  be  made 
with  due  attention  to  its  capacity  for  movement  without  the  examiner  s 
detection.  For  this  experiment  the  subject  was  instructed  and  traine 
to  press  his  toes  against  the  soles  of  his  shoes  which  were  resting  f  at 
upon  the  floor. 

With  proper  instrumental  controls,  tension  in  the  leg  muscles 
can  be  detected.  There  are,  however,  muscles  which  ordinary  instru¬ 
mental  controls  cannot  monitor  so  readily.  It  was  felt  that  training  the 
subject  in  "toe  control"  was  easier  and  less  time  consuming. 


Muscle  control  as  a  countermeasure  serves  two  diversionary  func¬ 
tions.  It  forces  the  subject's  attention  to  the  muscle  control  task  and  thus 
lessens  the  impact  produced  by  the  emotional  response  of  lying.  More¬ 
over,  the  effort  expended  in  fulfilling  the  muscular  task  produces  a  rela¬ 
tively  natural  phys  iological  response  whenever  required. 


Of  the  three  countermeasures,  the  Exciting  Imagery  technique  seemed 
to  hold  the  most  promise,  hi  the  first  place,  it  is  controllable  by  the  sub¬ 
ject.  Secondly,  it  is  not  detectable;  no  instrumental  devices  have  been 
developed  that  can  monitor  this  voluntary  response.  Simply  stated,  the 
subject  was  to  reproduce,  in  his  mind,  an  exciting  image  or  situation  at 
the  appropriate  places  in  the  interrogation  procedure.  The  exciting  image 
was  to  be  one  which  the  subject  knew  could  get  him  excited  or  upset. 


Whatever  the  countermeasures  used,  it  should  be  obvious  that  the 
scientifiTal"  mmded  Ue  detector  operator  .ould 

either  to  detect  countermeasure  activity  on  the  par  „iri  be 

rrs ule'l^iru^The'e  suc:  a  p.,.iolog,c;i  ™o„i.o..ng  systen,  cpald 
"fbo  discovered  or  readily  a.«cl,ed.  sla„s.,cal 

utilised  ,o  disunguish  between  deliberate  coentermeasnre  attetrtpts 
random  activity  that  occasionally  appears  to  be  deliberate. 

C.  PROCEDURE 

1.  Subjects 

TvbPntv  -tudents  vvere  selected  from  among  those  who  served  as 
Iwenty  ..tuoents  Recause  the  directions  for 

subjects  in  the  Simulated  Thelt  experiment.  Because  tne 

:ii-i‘r:r;uz“r^r«pir„ir;rov"r 

cash  prizes  promised  the  subjects  during  the  ^ 

subjects  selected  were  the  finalists  from  among  whom  nine  wer 

win  cash  prizes. 

Of  tb.  336  sabjccts  oacd  tn  the  S.mnlated  Theft  ettperimen. 
eight  were  selected  because  they  were  easiest  to  classify  correctly, 

1  tu  rrtn«;t  difficult  and  eight  because  they 

eight  because  they  were  the  most  ditticult,  ana  ^ 

:rr:i"prsror.L»per,„.b^The.^ 

:rnl:«eT.::itr::-'.va ulbirwithtn  .he  ttme  limits  set  by  the  test 

schedule,  and  these  were  used  in  the  experiment. 


Z.  Examiners 

Two  examiners  were  involved  in  this  phase  of  the  research. 
Each  tested  10  subjects. 


All  testing  was 


done  in  the  one-way  vision  examining  room. 


3.  Instrumentation 

The  polygraph,  as  described  in  Chapter  II,  was  used 
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4.  The  Numbers  Test 

In  the  Numbers  Test  the  subject  chooses  a  number  which  the 
examiner  tries  to  discover  despite  the  subject's  denials.  This  test 
was  chosen  because  it  is  easy  to  control  and  to  administer.  As  used 
in  this  experiment,  the  subject  picked  a  folded  slip  of  paper  from 
among  many  in  an  envelope.  He  noted  the  number  on  the  slip  which 
he  put  into  his  pocket.  He  was  requested  to  say  NO  to  all  questions  of 

the  type  "Was  the  number _ ?”  even  though  the  number  on  the  slip 

may  have  been  asked.  Specially  prepared  number  lists  were  used  by 
the  examiner,  who  did  not  know  the  number  chosen  by  the  subject. 


Since  there  were  four  test  conditions,  namely,  Control,  Yoga, 
Muscle  Tension,  and  Exciting  Imagery,  different  lists  were  needed  for 
each  situation.  One  list  included  the  numbers  1  to  10  and  this  was 
used  for  the  first  or  control  session.  The  other  lists,  in  order,  were 
10-19,  20-29,  and  30-39,  they  were  used  with  Yoga,  Muscle  Tension, 
and  Exciting  Imagery  conditions  respectively.  In  each  list,  the  num¬ 
bers  were  repeated  three  times.  The  experiment  was  so  controlled 
that  the  supervisor  of  the  experiment  knew  what  number  the  subject 
selected  but  the  examiner  did  not.  Furthermore,  the  specially  con- 
structed  number  list  contained  the  critical  number  {i.  e.  the  chosen  one) 
at  appropriate  intervals  to  permit  better  evaluation  of  the  responses. 
Five  different  forms  of  the  lists  were  used,  each  prepared  for  a  dif¬ 
ferent  critical  number.  There  were,  then,  twenty  number  lists ,  five 
for  each  test  condition. 


After  each  test  condition  was  completed,  the  subject  put  the  slip 
into  an  envelope  which  he  kept  in  his  possession  during  the  experiment. 
Since  the  Muscle  Tension  and  Exciting  Imagery  situations  involved  the 
use  of  decoy  numbers,  the  subjects  indicated  on  a  slip  of  paper  the 
particular  number  on  which  they  chose  to  use  Muscle  Tension  or 
Exciting  Imagery,  In  other  words,  the  subjects  were  to  simulate  lying 
by  inducing  Muscle  Tension  on  a  number  different  from  the  one  they 
had  chosen,  thus  hoping  to  "fool  the  examiner"  and  to  have  him  decide 
incorrectly  on  the  decoy  number  instead  of  the  number  on  the  slip.  All 
these  slips  were  put  into  the  envelope  by  the  subject  who  signed,  sealed 
and  addressed  it  to  the  director  of  the  project. 


5,  The  Test  Situations 


The  extensive  directions  for  each  of  the  four  test  situations  are  in 
Appendix  D.  Only  a  brief  resume  will  be  included  in  this  section. 

In  all  four  test  situations,  a  numbered  slip  was  chosen  by  the  sub¬ 
ject  who  denied  to  the  examiner  that  he  had  picked  that  number.  In  t  e 
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first  or  Control  session,  no  special  ‘  the  next 

to  represent  a  basal  reaction  level  against  i^hicb  the  results  o 

three  sessions  were  to  he  compared- 

Tl,.  Yoga  lostruco,,,  ..oro  given  ,n  an  a.i.nnp.  '»  1-^  '“’’f « 

respond  without  aifect  or  emotion  to  the  si  ininli  pros,  me  j 

las  to  assume  an  impersonal  "tar  awaV^  attitude  to  the  quest  mning, 
denying  the  number  withotil  personal  involvement  or  care. 

The  Muscle  Tviision  instructions  taught  ® 

toe  muscles  on  a  number  different  from  that  lie  had  chose  . 
way.  it  was  anticipated  that  the  elfort  and  ’""“."^^otional 

tensing  on  ihe  appropr.a.e  de,  ov  "  ° be 

involvement  with  that  number  and  piodic  c 
mistaken  for  a  he  response. 

hv  reouinne  the  subject  to  bring 
n'Vmo  TTvritine  Imaeerv  condition  d\  requiriuf,  j 

to  mind?:,f:a.rilich^  r,om  TwIirA:  mTh. 

was  intended  to  help  instructed  to  attach  this 

Muscle  Tension  experiment.  .  a  rf  from  that  he  had  chosen, 

exciting  thought  or  image  to  a  number  ^i3 lead  the 

Again  the  purpose  was  to  simulate  an  emotional  reaction 

exam  iner. 

In  fact,  the  special  lest  cond.t.ons  can  be  inte rpreted  in  terms 

of  camouflage  or  jamnoing.  g  P  ,,,  331011  of  innocence, 

involvement  or  no  reaction  so  as  ,0  \  by  "jamming" 

The  other  two  procedures  intend  to  con  .a.  ..plated  to  the  critical 

bis  graph  -th  irrelevant  rec^r.ionsma^^^^^ 

issue.  The  ‘  J.,  ,;actious  that  would  make  any  mterpre- 

the  attenno..  of 

(or  issues)  which  cannot  seriouslv  incr.mmate  the  subject, 

TO  help  guarantee  that  these  evasive  or  ^ 

niques  were  used  properly,  "  he 

r  rat' sited 'th;.  r  srhir::,  rr.  r  c„mrS  ..fs  ph,-sip.pg.ca. 

actions . 

•  'T* Virt  Ti^i'tvjTp  of  ti^G  test,  sitn 

One  final  point  bears  mentioning.  determined.  The  Control 

ations  was  such  that  the  order  of  tes  mg  ‘  ^  ^  subject 

test  could  have  cmne  first.Jor  it  is^dtfficu 

could  give  a  "normal  or  Exciting  Imagery  test 

to  control  his  reactions.  .  '  have  been  a  definite 

had  to  come  last.  If  used  earlie  r  ,  J  s s  tons  .  The 

danger  that  these  exciting  thoughts  would  spread  to  later  sessions 
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Yoga  procedure  could  not  have  follov^ed  either  the  Muscle  Tension  or 
the^Exciting  Imagery  tests  since  it  would  have  been  difficult  to  relax 
physically  fnd  mentally  after  being  trained  in  such 

wMch  to  --beat  the  lie  detector.  "  It  is  fairly  clear  that  the  order  of  test¬ 
ing  in  this  experiment  was  a  natural  one  in  that  it  minimized  possible 
confounding  effects  among  the  test  conditions. 

D.  EVALUATION  OF  RECORDS 

The  records  were  evaluated  by  two  raters  who  neither  participat^ed 
in  the  experiment  as  examiners  nor  knew  its  design.  Consequently,  their 
ratings  were  not  contaminated  by  prior  knowledge,  which,  it  ^  ’ 

would  have  changed  their  criteria  of  interpretation.  After  a  co- 
lapse  of  time,  one  of  the  examiners  in  the  experiment  also  rated  the 

records . 

The  basic  set  of  instructions  given  to  the  raters  was;  "  Pick  out 
the  number  on  which  the  person  is  lying.  ”  So  that  the  efficacy  of  each  of 
the  physiological  indices  could  be  determined,  the  ratings  were  ^^^^e 
on  one  index  at  a  time.  In  other  words,  the  respiration  index  was  evalu¬ 
ated  first  for  all  subjects,  each  rater  attempting  to  select  the  incrim  - 
‘lung  number  fro™  the  .e.p.ratory  pauarn,  alone.  Then,  .he 
graph  recorde,  and  finally,  the  peychogalvan.c  responses 
AS  Luld  have  been  done  in  a  real  lie  detection  procedure,  the  final  task 
was  the  evaluation  of  the  records  as  a  whole.  From  these 
accuracy  scores  were  produced- -for  respiration,  finger  volume,  psyc  o 
galvanic  response,  and  for  -total.  "  the  latter  being  obtained  from  an 
e^ilua  orofthe  total  record  with  all  three  physiological 
able  for  examination.  The  first  three  of  these  scores  were  relatively 
free  from  rating  interaction  effects,  since  separate  recording  forms 
were  used  for  rating  the  different  indices. 

once  these  ratings  were  completed  for  all  four 
additional  instructions  were  given  for  the  evaluation  of 

and  Exciting  Imagery  data.  It  was  in  these  two  Lamlner  to 

iect  was  taught  to  use  "decoy"  numbers  in  order  to  lead  the  examiner  to 

Select  as  incriminating  a  number  other  than  the  one  on  the  slip.  A  slip 
of  paper  with  three  numbers  on  it  was  attached  to  each  test  record  One 
of  fhf  numbers  was  the  incriminating  number;  the  others  were  the  two 
from  which  the  subject  selected  the  decoy  number  on  which  he  either 
tensed  or  elicited  imagery.  Added  were  the  instructions. 

"Of  the  three  numbers  clipped  to  each  record  (for  each 

subject  and  for  each  record)  pick  out  the 


(a)  lie 

(b)  simulated  lie 

(c)  neutral  number.  " 
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The  three  numbers  were  printed  in  a  random  order  on  the  attached  slips 
of  paper.  Again,  the  respiration  records  alone  were  evaluated  for  a 
subjects  before  such  ratings  were  done  for  the  other  physiologica  re 
sponses.  And  finally,  the  "total"  records  with  all  indices  available 
for  examination,  were  rated  under  these  instructions. 

The  aim  of  this  rating  procedure  was  to  discover  how  differentiable 
the  real  lie  would  be  from  the  simulated  lie  once  the  rater  was  alerted 
to  the  presence  of  camouflage,  or  the  use  of  decoy  numbers. 


E.  RESULTS 


1.  Detection  of  the  Incriminating  Number  (Lie' 


The  first  set  of  results  report  the  relative  accuracy  with  which 
the  raters  picked  out  the  number  on  which  the  subjects  lie^d.  Since  the 
examiner's  ratings  did  not  differ  from  those  of  the  two  independen 
raters,  the  accuracy  scores  of  all  three  were  averapd  and  rounded  off 
to  a  whole  number.  The  accuracy  scores  under  each  of  the  four  tes 
conditions  are  presented  in  Table  29  The  results  for  the  separate  in- 
Hires--resDiratorv,  plethys mographi 


o  t  r 


1  \/a  !■>  i 


TABLE  29 

ACCURACY  SCORES  IN  DETECTING  LIES  (NUMBERS  TEST) 
FOR  THE  THREE  PHYSIOLOGICAL  INDICES  UNDER  FOUR 
r-oMrifT IDN.S  OF  TESTING 


TEST  CONDITION 

— 

PHYSIOLOGICAL 

INDICES 

Resp 

~  Pleth 

PGR 

ALL 

Control  Session 

7 

8 

16 

15 

Yoga  (Modified) 

s 

H 

!'=• 

16 

Muscle  Tension 

2 

2 

4 

2 

Exciting  Imagery 

4 

3 

3 

5 

reported,  along  with  the  accuracy  scores  when  aU  indices  were  available 
evaluation.  The  accuracy  score  is  the  number  of  subjects  whose  lies 
were  correctly  identified.  Thus,  in  the  control  session  an  aveiage  o 
seven  of  20  subjects  were  detected  in  their  lies  by  means  of  the  respira¬ 
tory  response  alone,  eight  were  detected  through  tneir  plethysmographic 
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records;  16  through  the  psychogalvanic  response;  and  15  were  detected 
when  the  entire  set  of  physiological  responses  were  available  to  th 
rater  for  evaluation.  As  in  the  Simulated  Theft  experiment,  greatest 
accuracy  was  observed  for  the  psychogalvanic  response. 

The  data  of  Table  29  indicate  that  the  Yoga  procedure  was  not 
effective  as  a  countermeasure  technique.  The  accuracy  scores  or 
this  condition  did  not  differ  from  those  of  the  control  session.  Thus, 
an  attempt  to  be  calm,  to  have  one's  mind  abstracted,  to  disregar 
the  emotional  impact  of  the  questioning  procedure,  as  was 
by  the  subjects  under  the  Yoga  instructions,  was  not  reflected  y 
diminution  in  the  physiological  responses  to  the  critical  stimu  i. 
is  possible  that  the  Yoga  technique,  to  be  effective  as  a  counter 
measure  procedure,  demands  more  practice  and  training  than  was 
available  in  the  short  pre-test  period. 

Quite  different  results  were  obtained  with  the  Muscle  Tension  and 
the  Exciting  Imagery  test  conditions.  In  both  there  was  a  ® 

in  accuracy  for  all  physiological  indices,  considered  individually  or 
combined.  From  the  uniformity  and  consistency  of  the  ^^oreS'^  see^ 
that  both  of  these  countermeasure  procedures  were  about 
The  reduced  accuracy  ranged  from  1/2  to  1/5  that  reporte  or  ® 
trol  session.  For  example,  the  accuracy  scores  for  the  Muscle  Tensio 
condition  were  about  1/4  as  large  as  those  for  the  control  session  for 
each  of  the  three  physiological  indices. 

Since  the  sample  was  small  no  extensive  testing  for  significance  was 
consider  ed.  Ho^evL.  the  results  lor  PGR  and  lor  "All  Indices  "  showed 
"enUiLnt  dillercnce.  in  accuracy  (.01  level)  between  the  control 
and  both  the  Muscle  Tension  and  Exciting  Imagery  test  conditions  ^uj- 
more  the  effects  of  these  two  countermeasures  can -be  observed  in  the  non 
significant  accuracy  scores  they  produced.  Since  the  chance  probabi  U^ 
r  J  rv  c  Hr.  10  (there  are  10  numbers  to  choose  from),  the  cumu 

L.efbtar.Jial  probability  ol  detecting  seven  l.es  or  nrore  in  20  rndividuals 
aW  To2.  Thus,  all  accuracy  l.gures  tor  the  control  sess.on  n,ay  be 

considered  highly  slgnilicant.  In  contrast,  lour  l„ 

selections  represented  the  highest  accuracy  score  for  the  three  in 
either  the  Muscle  Tension  or  the  Exciting  Imagery  test  condition.  The  P 
^IbU upvalue  associated  with  four  or  nrore  is  .  13,  - 

if  the  ordinary  significance  levels  are  used  as  the  cr.ter.on^  ^ig^r 

countermeasure  technique  lowered  the  better 

Significant  level  to  a  level  which  cannot  be  considered  as  indicating 

than  chance  results. 

The  fundamental  conclusions  of  this  section  are:  (a)  Muscle  Tension 

and  Exciting  Imagery  countermeasures  were  aTa^Sective 

detector  operator;  (b)  the  Yoga  technique  did  not  function 
countermeasure  under  the  conditions  of  this  experiment. 
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2.  Effectiveness  of  Decoy  Nurnbers 

I,  „u,t  still  be  established  that  the  in, pros. .ve 
i„  the  previous  section  have,  a.  the.r  effective  cause  the  coun  e 
nreasure  procedures  thennsclve..  To  must 

b?L:rae"%rrsitr;;;^:ro:":bere^d^ 

sessions  have  been  included,  together  with  the  accuracy  tig 


TABLE  30 

frequencies  of  detecting 

muscee^tS  A^l  BXCITINC  imaoerv  conditions 


muscle  tension 
numbers  Resp  Pleth  ~PGR  A^ 


Decoy 

Real 


SUM 


CONTROL 


12  14 


16  16 


10  15 


EXCITING  IMAGERY 
Resp  Pleth  I^GR  aTl 

3  8  12  11 


11  16  16 


8  16  15 


no  K1  70  The  first  hne  of  Tabic  30  gives  the  frequency  with  which  the 
L’cov  -mbT  rre  r.t°  J„  bv  to.  "raters  lor  tbo  real  number..  The 
Second  .nd, cates  the  trequenev  with  which  the  teal  numbers  were 

correctly  identified  under  the  two  countermeasure  procedur  . 

s^m  of  these  elves  a  set  of  ,re<,venc,e.  which 

r  fontrol  scssiOHS  wnich  are  iisieu  in  n  ^ 

to  the  accuracy  figures  for  the  control  seb-hiunu 

last  line  of  the  tabic. 

Table  30  indicates  that  the  decoy  numbers  used  in  the  two  counter- 
measure  situations  were  clearl>  effective 

the  rater.  In  seven  of  the  eiehl  comparisons  n-ambets. 

numbers  were  desienaled  as  ’  „„„ber  was  considered 

,£  the  first  two  lines  are  1^711.  itself  was  detected, 

‘  “  uVo^Tb”  :”to'rr.‘"Tbr,  .!,e  t“  runtermeasure  procedures  were 
Lt  merely  effective  in  decreasine  the  accuracy  of  the  raters,  but  more 
““p^rtlnl!  they  were  able  to  direct  the  raters'  decision,  m  a  specified 
direction,  away  from  the  real  lie  . 
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3.  Accuracy  of  Raters  under  Knowledge  Instructions 

But  how  would  the  raters  perform  if  they  were  given  knowledge 
about  the  specific  test  instructions?  More  important,  how  accurate 
would  they  be  if  they  were  given  three  numbers  and  told  to  detect  the 
real  lie,  the  simulated  lie  (decoy  number),  and  the  neutral  number  . 
Table  31  gives  the  accuracy  of  the  raters  in  detecting  the  real,  decoy 
and  neutral  numbers  for  all  these  physiological  indices. 


ACCURACY 
DECOY,  AND 
TENSION 


TABLE  31 

SCORES  FOR  DETECTING  THE  REAL,  THE 
THE  NEUTRAL  NUMBERS  IN  THE  MUSCLE 
AND  EXCITING  IMAGERY  CONDITIONS 


PHYSIOLOGICAL 

INDEX  NUMBERS 

MUSCLE 

TENSION 

EXCITING 

IMAGERY 

Real 

9 

6 

Respiratory  Decoy 

8 

6 

3 

Neutral 

7 

Real 

8 

8 

Plethysmographic  Decoy 

7 

D 

q 

Neutral 

10 

Real 

Psychogalvanic  Decoy 

Neutral 


7 

7 

16 


9 

8 

15 


All  Indices  Real 

Available  Decoy 

Neutral 


10 

9 

14 


The  first  impression  gathered  from  analyzing  the  table  is  that  the 
accuracy  of  identifying  the  real  number  is  practically  the  same  as  that 
for  identifying  the  decoy.  Thus,  for  the  respiratory  index,  the  real 
number  is  identified  correctly  in  nine  out  of  20  instances  under  Muse  e 
Tension  conditions,  and  the  decoy  in  eight  out  of  20.  Similar  comparisons 
reveal  the  same  result  for  the  different  physiological  indices  and  for  the 
two  countermeasure  situations.  With  chance  expectation  of  about  seven 


(20/3),  the  obtained  accuracy  figures,  averaging  slightly  above  seven  for 
the  three  physiological  indices,  are  hardly  impressive,.  When  al.  indices 
were  utilized  in  the  evaluation,  the  accuracy  score  for  the  rea  an  eco> 
numbers  inc reas ed  to  about  nine,  a  very  limited  improvement. 

The  validity  of  the  above  results  is  corroborated  by  the  accuracy 
scores  for  the  neutral  numbers  in  the  analysis  of  the  psychogalvanic 
responses.  These  scores  are  16  and  1,5  for  Muscle  Tension  and  Exciting 
Imagery  respectively,  scores  almost  identical  with  i hose  obtained  under 
co„»ol  condition,.  Thin  to  be  on, totted  ..nee  tb,-  dtff,. com. anon  of 
the  neutral  numbers  from  both  critical  and  decoy  numbers  should  be  a 
clear  as  the  differentiation  between  the  critical  and  other  numbers  in  the 
control  session.  These  results  would  seem  to  preclude  any  explanation 
that  would  cast  doubt  on  the  adequacy  of  the  obtained  data. 

It  is  difficult  to  evaluate  what  underlies  this  rating  procedure. 

Once  the  rater  is  told  that  the  subject  is  trying  to  deceive  him,  it  is 
likely  that  he  will  change  his  rating  criteria.  It  is  even  possible  a 
he  would  consider  the  larger  or  the  more  intense  of  two  reactions  as 
due  to  countermeasure  influence  and  rate  the  smaller  or  'veaker  re* 
action  as  the  lie,  the  reverse  of  his  usual  rating  procedure  The  rater 
also  might  try  to  estimate  how  much  effect,  for  example,  Muscle  Ten¬ 
sion  would  have  on  the  physiological  response.  Unless  such 
were  based  upon  established  physiological  principles  clea  rly  diffe  rentiat 
me  lies  from  simulated  lies,  his  decisions  would  assume  a  chance 
character,  .^nd  this  is  what  seems  to  have  happened  where  approximately 
equal  accuraev'  scores  for  the  real  and  decoy  numbers  were  o  tame 
with  neither  of  these  scores  attaining  statistual  significance. 

F.  DISCUSSION  AND  CONCLUSIONS 

It  is  reasonable  to  assume  that  ibe  guilty  CTiminal  undc>r  a  lie 
detection  examination  would  attempt  to  'beat  the  he  detector  if  he 
knew  the  proper  procedure.  Manv  would  try  even  without  such  knowledge. 
All  such  attempt!  tend  to  make  the  job  of  the  lie  detector  opc  rator  mo^-e 
difficult,  since  he  must  decide  whether  i  r  regu.la  rities  m  the  records  are 
deliberately  introduced  bv  the  guilty  suspect  or  unconsciouslv  produce 
by  an  innocent,  and  pos s  ibly  anxious  ,  individual. 

Three  generic  countermeasure  procedures  were  evaluated  in  this 
pilot  experiment.  One  stressed  control  over  the  emotions  with  an  attempt 
to  assume  an  impersonal  and  distant  airit.de  insofar  as  the 

was  concerned.  Another  emphasized  the  value,  of  diversion  by  domg  sor^e 
thing  concrete  and  peripheral,  thus  channeling  energy  into  a  natural  out 
The  third  also  was  a  diversionary  technique,  aiming  to  keep  the  matter 
under  questioning  secondary  to  another  possessing  high  emotional  value. 
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The  special  advantage  possessed  by  the  latter  two  techniques  was  that 
of  producing  physiological  reactions  when  and  where  desired  by  the 
subject.  Also  serving  to  diminish  reactivity  to  the  critical  questions 
was  the  fact  that  the  subject  had  a  specific  task  to  perform.  This  also 
occupied  his  mind  during  the  questioning. 

Of  the  three  lie  detection  countermeasures  the  Yoga  procedure 
was  least  successful  and  could  not  be  differentiated  from  the  results 
of  the  control  test.  Abstraction  and  separation  of  the  emotional 
associations  from  thoughts  and  memories  was  not  readily  achieved  in 
the  short  training  session  available  to  the  subjects.  There  is  consider¬ 
able  doubt  that  this  procedure  would  prove  effective  even  with  much 
greater  training.  If  it  would  tend  to  leave  the  mind  of  the  suspect  rela¬ 
tively  free  from  agitation  and  emotional  content,  then  stimuli  differing 
in  emotional  value  would  be  more  clearly  differentiable  in  their  physio¬ 
logical  effects  than  if  the  mind  of  the  suspect  were  in  a  turmoil  during 
the  entire  questioning  period.  Possibly  only  the  experts  in  this  method 
of  concentration  could  respond  intelligently  to  questioning  without  in 
any  way  experiencing  an  emotional  involvement  in  the  issues  under 
investigation. 

The  Muscle  Tension  and  Exciting  Imagery  countermeasures  proved 
equally  effective  in  deceiving  the  interrogator.  The  use  of  these  pro¬ 
cedures  reduced  the  accuracy  of  detection  from  high  significance  to  chance 
levels.  The  control  exhibited  by  the  subjects  over  the  test  situations, 
even  with  the  limited  training  they  received,  showed  that  these  methods 
might  be  particularly  valuable  countermeasures  in  the  hands  of  an 
intelligent  and  resourceful  person.  He  could,  in  effect,  direct  the  exam¬ 
iner's  attention  where  he  wished  thus  giving  himself  control  over  the 
test  situation. 

The  most  important  result  underlying  the  successful  use  of  the  counter 
measures  is  the  inability  of  the  lie  detection  operator  to  distinguish  the 
physiological  reactions  in  deception  from  those  in  simulated  deception.  In 
other  words,  the  tensing  of  the  muscles  and  the  bringing  to  mind  of  exciting 
thoughts  produce  a  phys  iological  pattern  that  cannot  be  distinguished  readily 
from  that  found  in  lying.  It  could  be  that  refined  methods  of  analysis  may 
ultimately  bring  out  important  differences  between  these  two  types  of  re¬ 
action.  It  is  also  possible  that  these  difficulties  will  be  bypassed  with  the 
development  of  new  lie  detection  procedures.  Or,  techniques  which  are 
relatively  insensitive  to  such  simple  countermeasure  procedures  may  be 
discovered.  But  until  such  procedures  are  developed,  or  new  indices  dis¬ 
covered,  the  use  of  ordinary  lie  detection  procedures  will  be  of  question¬ 
able  value  in  the  examination  of  intelligent  subjects  trained  in  effective 
countermeasures . 
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One  objection  still  remains.  In  the  Numbers  Test,  no  vitally  im¬ 
portant  personal  issues  are  at  slake.  When  the  subject  is  instructed  to 
lie  about  a  number,  it  is  not  a  real  lie  but  a  simulated  lie.  Thus,  no 
rea.i  lying  is  involved  in  tHese  experiments 

This  is,  indeed,  a  valid  objection  and  one  that  cannot  be  dismissed 
lightly.  The  only  answer  that  can  be  given  that  these  experimental  situa¬ 
tions  generate  physiological  response  patterns  that  seem  indistinguis  a  e 
from  those  found  in  the  lying  responses  of  guilty  individuals  being  inter¬ 
rogated  about  their  participation  in  a  specific  crime  (Inbau  and  Reid, 

1953).  Apparently,  the  mere  denial  of  a  true  state  of  affairs  generates 
similar  physiological  responses  whether  they  be  in  e.xperimental  or 
real  life  situations. 

The  conclusions,  then,  are  clear  and  decisive.  Countermeasures 
can  be  developed  which  deceive  and  confuse  the  lie  detection  operator  in 
his  evaluation  of  the  records.  Even  when  the  rater  knows  that  procedures 
are  being  used  and  even  though  he  is  given  a  fair  opportunity  to  distinguish 
between  the  lie  and  simulated  lie,  his  accuracy  is  seriously  impaired. 

If  these  experimental  situations  can  be  validly  extrapolated  to  interroga¬ 
tion  conditions  in  real  life,  the  value  of  conventional  lie  detection  pro- 
cedures  would  be  seriously  jeopardized* 


CHAPTER  Vn 


DISCUSSION,  CONCLUSIONS,  AND  RECOMMENDATIONS 

The  series  of  experiments  described  in  the  earlier  chapters  pro¬ 
vide  some  answers  to  a  wide  variety  of  problems  underlying  the  theory 
and  practice  of  lie  detection.  Fundamental  among  these  are  the  pro¬ 
blems  of  validity  and  objectivity,  issues  the  resolution  of  which  was 
necessary  before  computerizing  the  lie  detection  data  could  be  attempt¬ 
ed.  For,  despite  the  faith  of  many  scientists  in  the  capability  of  the 
modern  computer  to  handle  many  difficult  and  pressing  problems,  the 
primary  requirement  in  lie  detection  is  that  the  output  of  the  lie  de- 
tector  (and,  consequently,  the  input  to  the  computer)  be  a  valid  discrimi¬ 
nator  between  truth  and  deception.  The  point  at  issue  was  not  the  ability 
of  the  lie  detector  operator,  but  the  lie  detection  record  itself,  which 
had  to  possess  the  telltale  marks  of  guilt  or  innocence  which  were 
clearly  manifest,  even  to  those  who  had  not  examined  the  suspect.  O 
jectivity,  in  other  words,  had  to  characterize  the  records. 

As  a  problem,  the  feasibility  of  computerizing  the  He  detector 
placed  a  number  of  restrictions  on  these  experiments.  In  the  first 
place,  the  outputs  of  the  polygraph  components  had  to  be  in  the  form  of 
electrical  signals.  Consequently,  to  record  changes  in  the  respiratory 
and  cardiovascular  systems,  transducers  were  necessary.  Although 
these  appeared  to  be  adequate  substitutes  for  the  traditional  pneumatic 
systems  used  to  record  respiration  and  blood  pressure,  the  recordings 
in  these  experiments  cannot  be  considered  to  be  completely  isomorphic 
with  those  produced  by  the  commercial  polygraph.  Secondly,  in  order 
to  guarantee  objectivity,  interaction  between  the  lie  detector  operator  and 
the  person  tested  had  to  be  minimal.  Therefore,  there  was  no  preliminary 
interview  between  the  operator  and  the  subject,  as  is  the  practice  in 
actual  lie  detection  investigations.  Neither  was  there,  between  the  lie 
detection  sessions  in  this  experiment  any  provision  for  a  period  of  intor- 
mation  seeking  or  giving  for  purposes  of  clarification.  On  both  counts, 
then,  the  procedures  in  this  research  did  not  parallel  actual  lie  detection 
practice  and,  consequently,  do  not  invalidate  the  claims  of  lie  detection 
experts  who  often  express  great  confidence  in  the  accuracy  of  their  instru¬ 
ments. 

Scientific  and  practical  considerations  limited  the  nature  and  extent 
of  the  interrogation  sessions  in  these  experiments.  Furthermore,  the 
procedure  was  kept  constant  from  subject  to  subject.  In  actual  lie  detec¬ 
tion  investigations  the  questioning  procedures  are  tailor-made  to  fit  the 
person  being  interrogated.  They  are  also  very  flexible  and  are  altered 
to  meet  any  new  changes  and  developments  taking  place  as  a  result  ot 
earlier  testing.  However  attractive  such  flexibility  may  be,  th^ere  is  t  e 
critical  disadvantage  in  not  being  able  to  disentangle  the  contributions  o 
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machine  and  expert  in  the  lie  detection  process.  For  compater ization, 
it  is  precisely  the  contribciiion  of  the  machine  that  had  to  be  evaluated. 

A.  VALIDITY  CONSIDERATIONS 

With  these  restrictions  in  mind,  one  can  turn  to  the  problem  of 
validity  as  it  was  faced  in  this  series  of  experiments.  Fundamentally, 
the  issue  involved  the  accuracy  with  which  the  polygraph  records  could 
be  used  to  discriminate  either  (al  between  people  who  lied  and  people 
who  told  the  truth,  or  {b)  between  ly'ing  and  truthful  responses  in  the 
same  person.  Though  these  appear  to  be  similar,  they  are,  in  fact, 
different  problems. 

Closely  related  were  the  critical  issues  of  realism  and  counter¬ 
measures.  It  is  true  that  a  fully  controlled  lie  detection  experiment 
could  never  guarantee  full  realism,  since  eth.ical  considerations  would 
not  permit  the  commission  of  a  crime  for  the  sole  purpose  of  studying 
the  behavior  of  the  participants.  Such  an  experiment,  nevertheless, 
should  attempt  to  attain  as  much  realism  m  its  design  as  is  possible 
within  the  bounds  of  moralitv  and  propriety.  In  this  way,  the  validity 
of  the  lie  detection  experiment  could  not  be  attacked  on  the  grounds  of 
trivic.lity  and  obvious  non-appHcabilitv  to  a  real  life  situation. 

As  for  the  issue  of  countermeasures,  a  systematic  study  of 
invalidating  factors  is  a  necessary'  component  of  any  validity  study. 

In  lie  detection,  one  of  the  most  serious  and  challenging  sources  of 
invalidity  is  the  deliberate  attempt  on  the  part  of  the  guilty  person  to 
mislead  the  operator  by  any  means  at  his  disposal.  A  clarification 
of  the  extent  to  which  this  is  possible”  vvas  an  essential  feature  of  this 
study. 


In  all,  four  experiments  were  conducted,  three  on  several 
aspects  of  realism  and  cme  on  countermeasures.  The  most  extensive 
among  these  was  the  SirrTulated  Theft  experiment  in  which  the  lie 
detector  examiner  had  to  identify  the  role  of  each  of  three  persons 
involved  in  a  simulated  theft.  These  were  the  Thief,  the  Lookout, 
and  the  Innocent  Suspect.  All  five  examiners  used  in  this  experi¬ 
ment  were  able  to  differentiate  among  these  roles  with  highly  signifi¬ 
cant  accuracy.  When  these  same  examiners  evaluated  tV.e  records 
obtained  by  their  colleagues,  their  accuracy  was  equally  high  and 
significant  despite  the  fact  that  they  worked  from  the  records  alone. 
These  are  important  conclusions  in  that  they  emphasize  the  existence 
of  valid  indices  of  deception  in  the  graphic  records  themselves. 


The  records  contained  three  sources  of  information  for  the  lie 
detection  examiner  (or  independent  rater),  namely,  the  respiratory, 
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plethysmographic,  and  psychogalvanic  respons e  patterns .  Since  all 

three  were  rated,  an  analysis  of  the  results  revealed  that  the 
galvanic  response  attained  greatest  accuracy  in  discriminating  among 
the  Thief,  the  Lookout,  and  the  Innocent  Suspect.  Respiration  y  elded 
the  lowest  accuracy.  To  some  extent  these  results  were  due  e 

greater  complexity  of  the  respiratory  and  plethysmographic 
patterns,  which  made  it  more  difficult  for  the  raters  to  evaluate  them 
with  objectivity.  Further,  the  simulated  situation,  in  contras 
real  crime,  undoubtedly  aroused  less  emotional  involvement.  Con 
quently,  it  is  reasonable  to  assume  that  the  psychogalvanic  response 
would  lose  less  of  its  discriminating  power  than  the  respiratory  an 
plethysmographic  reactions,  these  being  somewhat  less  sensitive  m  - 
Ltors.  Inbau  and  Reid  (1953,  p.  1021  seem  to  come  to  the  same  con¬ 
clusions  but  they  emphasize  that  the  situation  is  reversed  m  ^ctua 
criminal  cases,  where  they  contend  that  the  blood  pressure-pulse  and 
respiration  recordings  are  more  dependable  than  the  psychogalvanic 

reactions . 

Two  additional  experiments  were  conducted  to  study  the  problem 
of  realism,  the  Denial-of-Actual- Crime  and  the 
Information.  In  the  first,  patients  on  parole  were 

therapists  to  deny  any  participation  in  crimes  for  which  they  bee 
originally  apprehended.  It  was  assumed  that  these  patients,  while  in 
the^process  of  rehabilitation,  would  naturally  refrain  from  disclo  mg 
such  socially  prejudicial  information,  especially  to  unauthorized  ind 
vlaL  Thefr  physiological  responses,  while  denying  the  actual  crime 
for  which  they  were  arrested,  were  compared  with  the  responses  gen 
ItL  by  denying  participation  in  a  crime  which  they  had 
Under  these  test  conditions,  the  lie  detection  operators  and  the  char 
Lalysts  attained  a  much  lower  degree  of 

in  the  Simulated  Theft  experiment.  A  pos s  ible  explan 

disappointing  results  could  have  involved  the  cornparison 

that  is  the  -’other"  crime  which  the  parolees  had  not  committed.  Since 
C  had  aLady  confosaad  ,o  the  =r.n,a  for  which  they  were  appreheaded 
and  since  they  had  discussed  that  situation  m  therapy,  it  would  see 
that  the  fear  of  detection,  or  feelings  of  shame  and  guilt,  would  have 
diminished  appreciably  by  the  time  they  had  been  questioned  in  this  experi¬ 
ment.  In  contrast,  the  "other"  crime  may  have  arous ed  as s ociations  in¬ 
volving  their  friends'  activities,  and  consequently  stirred  up  anxieties 
to  whether  the  test  procedure  was  an  experiment  or  an  actual  invest 
gatTon  instigated  by  the  law  authorities.  In  other  words,  the  comparison 
stimuli  may  have  aroueed  greater  emoUoual 

than  the  questioning  about  their  former  transgressions.  Implications 
n7w  Limes  were,  of  course,  a  greater  threat  than  discussions  abou  o  d 
crimes.  In  effect  then,  the  test  situation  could  have  become  too  ’'e^^tic 
for  these  inherently  suspicious  subjects  who  may  have  mismterpre  e 
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purpose  of  what  was  planned  as  an  exciting  but  innocuous  experiment. 

The  above  explanation  for  the  inadequate  results  obtained  from 
the  Denial-of-Actual- Crime  experiment  is  one  that  assumes  the  validity 
of  the  lie  detection  procedure.  The  othi'r  alternative  would  be  to  con¬ 
sider  the  results  as  questioning  the  value  of  these  traditional  interroga¬ 
tion  aids.  The  issues  involved  in  such  opposing  explanations  were  re 
emphasized  in  the  results  of  the  second  experiment  which  was  hope¬ 
fully  designed  to  further  test  and  evaluate  the  factor  of  realism  in  lie 
detection  research.  In  this  cxperimentj  the  Den  al  -  of- Ac  tua  1  -  Clas  s  i - 
fied- Info r matron ,  workers  in  an  organization  that  handled  confidential 
material  were  instructed  to  deny  knowledge  of  any  classified  infor¬ 
mation  that  had  been  given  to  them.  Actually,  they  were  given 
fictitious  material  which  they  assumed  to  be  classified  information. 

As  in  the  Denial- of- Actual- C rime  experiment,  the  physiological 
reactions  to  this  allegedly  classified  material  were  compared  with 
the  reactions  to  other  fictitious  material  which,  however,  was  not 
described  as  classified. 

The  results  of  this  experiment  were  even  more  disappointing 
than  those  of  the  Denial-of-Actual-Crime,  And  again  the  explanation 
was  similar  in  nature.  It  was  relatively  easy  for  these  subjects  to 
deny  knowledge- of  the  allegedly  classified  information  to  interrogators 
who  had  no  need  to  know.  But  when  questioned  about  new  material, 
these  subjects  may  have  been  puzzled  and  then  made  serious  efforts 
to  search  their  memories  for  information  which  they  "feared'  they 
had  forgotten.  It  may  have  been  more  serious  to  them  to  have  for¬ 
gotten  something  important  than  to  routinely  deny  a  fact  they  were 
instructed  to  withhold  from  those  who  had  no  need  to  know  such  infor¬ 
mation.  As  a  matter  of  fact,  the  rci  ruitment  instructions  given  to 
these  subjects  were  not  under  the  control  of  the  present  investigator. 
The  management  insisted  that  the  subjects  be  instructed  that  their 
participation  was  completelv  voluntarv'  and  anonymous  and  that  the 
investigation  was  completely  experimental  in  character.  Whatever 
may  have  been  the  frame  of  mind  of  these  subjects,  it  was  unlikely 
that  they  considered  the  test  as  a  threat  to  their  sec.urity  on  the  job. 

But  these,  again,  are  the  exonerating  explanations,  excuses  for 
the  inadequate  performance  of  a  technique  assumed  to  be  valid.  In  one 
sense,  at  least,  these  conjectures  get  some  support  from  the  Counter¬ 
measures  experiment  in  which  the  effects  of  deliberate  attempts  to 
distort  the  records  were  evaluated.  It  was  found  that  induced  muscle 
tensions  and  exciting  associations  could  produce  physiological  re¬ 
actions  which  examiners  and  raters  mistook  for  lies.  It  is  possible 
then,  that  the  "other"  crimes  about  which  the  patient  was  questioned 
in  the  Denial-of-Actual-Crime  experiment  aroused  exciting  or  un¬ 
comfortable  associations  which  confused  the  interpreter  of  the  records. 


In  like  manner,  interrogation  about  the  fictitious  information  in  the 
Denial-of-Classified-Information  experiment  may  have  aroused  a 
puzzled  attitude  and  troubling  associations  which,  in  turn,  may  have 
produced  disturbed  physiological  responses.  Regardless  of  the 
adequacy  of  this  explanation,  the  success  of  the  countermeasures 
in  deceiving  the  lie  detector  operator  can  only  point  to  the  vulner¬ 
ability  of  the  lie  detection  procedure.  Should  these  countermeasure 
procedures  prove  equally  effective  in  actual  criminal  interrogations, 
the  value  of  the  traditional  lie  detector,  in  the  examination  of  intel¬ 
ligent  and  knowledgeable  criminal  suspects,  would  be  seriously 
questioned. 


B.  OBJECTIVITY  CONSIDERATIONS 

Independent  raters,  working  only  with  the  records,  obtained  the 
same  degree  of  accuracy  as  the  examiners  who  tested  the  subjects  in 
the  Simulated  Theft  experiment.  This  would  seem  to  indicate  that  the 
test  procedure  produced  relatively  objective  records.  However,  when 
the  discriminant  functions  were  calculated  for  the  examiner  and  for  the 
raters,  all  of  whom  evaluated  the  same  set  of  records,  these  mathe¬ 
matical  expressions  were  found  to  differ  appreciably  in  their  assign¬ 
ment  of  weights  to  the  three  physiological  reactions.  Since  the  discrimi¬ 
nant  function  was  developed  from  the  individual  discriminant  scores 
which  were  computed  for  each  physiological  system,  the  objectivity  of 
these  scores  was  determined  by  correlation  procedures.  Thus,  in  a 
set  of  data  which  were  rated,  for  example,  by  an  examiner  and  a  rater, 
there  were  two  respiratory  discriminant  scores  (one  for  the  examiner, 
the  other  for  the  rater),  two  plethys  mographic  discriminant  scores, 
and  two  psychogalvanic  discriminant  scores  for  each  subject.  The 
correlation  coefficients  between  these  pairs  of  discriminant  scores 
provided  an  estimate  of  the  objectivity  of  the  ratings.  In  general,  only 
the  psychogalvanic  correlation  coefficients  were  sufficiently  large  to 
provide  confidence  that  the  recordings  were  rated  with  an  adequate 
degree  of  objectivity  for  this  type  of  analysis  (visual  estimates).  The 
coefficients  for  the  respiratory  and  plethysmographic  discriminant 
scores  were  low  and  indicated  that  these  physiological  patterns  are 
not  rated  with  consistency.  Undoubtedly  this  is  due  to  the  complexity 
of  these  patterns  and,  in  part,  to  the  relatively  moderate  disturbance 
produced  within  them  by  the  experimental  situation. 

Two  antithetical  conclusions  necessarily  follow.  Either  these 
two  systems  are  not  good  indicators  of  lying  in  experiments  such  as 
or  the  visual  analysis  of  the  records  is  inadequate  to  identify 
the  subtle  variations  in  the  physiological  patterns.  The  second  alterna¬ 
tive  presents  no  inherent  difficulties  for  the  future  use  of  these  compo¬ 
nents  in  a  lie  detection  system.  The  solution  would  be  to  eliminate  all 


visual  analyses  of  the  records  and  substitute  objective  measurement 
for  such  judgments.  The  ultimate  goal  would  be  automatic  electronic 
analysis  of  the  electrical  outputs  of  the  lie  detector. 

Suppose,  however,  that  the  plethysmographic  and  respiratory 
systems  are  not  valid  lie  detectors  in  experiments  such  as  those  com¬ 
pleted  in  this  research,  A  number  of  reasons  may  be  considered  why 
this  is  so.  Perhaps  the  emotional  context  about  wh.ch  the  .subject  is 
questioned  has  to  be  a  real  crime  before  these  two  systems  can  be 
used  for  lie  detection  purposes.  If  so,  then  ordinary  experimcnta 
verification  of  the  validity  of  these  systems  could  never  be  determined 
since  real  crime  situations  under  the  conditions  of  which  these  mstru 
ments  would  have  to  be  evaluated  are  the  most  difficult  to  contro 
experimentally.  And  yet  the  ratings  of  the  subjects  and  me  observa¬ 
tions  of  the  supervisors  in  the  Simulated  Theft  experiments  indicated 
that  there  was  appreciable  emotional  disturbance  produced  within 
the  subjects  by  the  "theft"  and  test  situations.  In  fact,  early  experi¬ 
mentation  with  respiratory  and  blood  pressure  seemed  to  indicate 
that  these  physiological  systems  did  not  require  massive  emotiona 
upheavals  to  produce  differential  responses  to  deception  and  truth. 

Ii  is  still  possible  that  the  transducers  used  for  recording 
the  changes  in  respiration  and  blood  volume  of  the  finger  may  not 
have  yielded  the  same  types  of  records  as  those  produced  by  t  .e 
pneumatic  systems  usually  found  in  the  commercial  polygraph.  This 
maybe  true  since,  for  example,  the  plethysmograph  was  substituted 
for  the  more  conventional  blood- pres s u  r e  cuff  because  the  latter 
could  not  be  used  for  more  extended  periods  of  interrogation.  How¬ 
ever,  recent  investigators  in  the  field  have  considered  the  plethysmo¬ 
graph  an  adequate  substitute  Furthermore,  if  computerization  was 
to  be  the  ultimate  goal,  the  output  of  the  he  detector  had  to  be  in 
the  form  of  electrical  signals  Nevertheless  s.n.  e  there  are  many 
different  types  of  transducers  to  measure  respiratory  and  cardio¬ 
vascular  changes,  further  experimentation  is  desirable  in  order  to 
determine  the  most  accurate  and  dependable  sensing  and  recording 
systems  that  can  be  developed 

Finally,  the  low  objectivity  in  rating  the  respiratory  and 
plethysmographic  reactions  mavbe  due  to  the  absence  of  a  specific, 
well  defined  criterion.  The  concept  of  "general  pattern  changes" 
suggested  by  Joseph  (1957)  may  have  lacked  sufficient  precision, 
despite  the  fact  that  it  is  the  criterion  most  widely  used  in  actual 
interrogations,  especially  when  the  "classic"  patterns  fail  to  appear. 
In  general,  a  vague  criterion  lowers  objectivity  as  it  might  wel 
have  done  in  the  evaluation  of  the  test  records  obtained  in  this  re¬ 
search.  It  becomes  necessary,  then,  to  search  for  additional  and 
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more  specific  criteria  of  disturbance  in  these  physiological  records. 
Since  the  changes  in  these  complex  patterns  are  difficult  to  detect  by 
visual  analysis  alone,  instrumental  (and  therefore  objective)  procedures 
need  to  be  developed  to  help  in  the  analysis  of  the  wave  pattern  changes 
and  in  the  measurement  of  specific  characteristics  of  these  physiological 

respons  es . 


C,  LIE  DETECTION  AND  THE  COMPUTER 

Under  one  aspect,  the  application  of  the  computer  to  lie  detection 
seems  premature  in  view  of  the  many  problems  associated  with  the 
detection  of  the  "lie  response"  and  the  many  others  related  to  its 
measurement.  The  problems  created  by  the  results  of  the  counter¬ 
measures  experiment  would  seem  to  be  surrounded  with  urgency  aspects 
and  therefore  demanding  of  higher  priority  insofar  as  research  is  con¬ 
cerned.  It  would  be  patently  unwise  to  develop  a  computer  facility  for 
lie  detectors  only  to  discover  that  its  results  could  be  controlled  and 
manipulated  by  an  intelligent  criminal. 

And  yet  it  appears  that  some  type  of  computer  system  will  be 
necessary  in  lie  detection.  In  the  beginning  stages  of  application, 
it  may  not  be  possible  to  use  the  computer  to  develop  objective  deci¬ 
sions  of  guilt  or  innocence.  It  has  been  pointed  out  that  there  is 
insufficient  homogeneity  among  the  various  dis criminant  functions  ob¬ 
tained  by  different  raters  of  the  same  set  of  records.  Without  stable 
functions  of  this  type,  an  objective  and  valid  Yes -No,  Guilt- Innocent 
decision  is  impossible.  Perhaps  the  precise  and  objective  differential 
measurement  of  the  physiological  patterns  involved  in  truth  telling  and 
in  deception  is  the  most  valuable  contribution  a  computer  system  can 
make  to  the  lie  detection  field.  This,  it  has  been  pointed  out,  cannot 
be  done  with  objectivity  by  lie  detector  operators  in  their  ordinary 
visual  examination  of  the  records. 


D.  CONCLUSIONS  FROM  THIS  RESE.^RCH 

Despite  the  diverse  character  of  the  experiments  completed  for 
this  research,  a  few  general  conclusions  seem  to  bring  order  and 
meaning  to  the  variety  and  specificity  of  the  individual  results. 

In  the  first  place,  there  seems  to  be  sufficient  validity  (and  even 
objectivity)  in  the  Simulated  Theft  experiment  to  warrant  confidence 
in  the  lie  detection  procedure  as  a  possible  aid  to  the  interrogation 
process.  All  the  examiners,  trained  as  lie  detection  operators,  were 
found  to  attain  significant  accuracy  in  identifying  the  Thief,  the  Lookout, 
and  the  Innocent  Suspect  in  a  Simulated  Theft  experiment.  Raters, 
working  with  only  the  physiological  records,  attained  the  same  degree 
of  accuracy  as  the  examiners  who  tested  the  subjects.  The  Questionnaire 
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procedure  and  the  modified  Peak- of  Tension  test  were  most  effective;  the 
proper  use  of  the  Association  test  also  showed  significant  discriminating 

power. 

The  second  conclusion  is  concerned  wiiii  the  w.tness  or  suspect 
who  is  being  interrogated.  If  his  mental  attitudes 

processes  can  be  controlled  by  the  operator,  especially  w.thin  the  br  . 
period  of  the  lie  detector  test,  improvement  in  lie  detection  accur  cy 
will  most  likely  result.  This  is  a  reasonable  hvpothcs  is  to 
differences  in  the  results  with  the  Simulated  Theft.  Denial-of-Actual - 

Crime,  and  the  Denial-of-Classified  Information  experiments  It  was  rot 

P„””mo  ,0  control  .he  ntcn.a.  aluu.dc,  of  the  .obioc.s 

experiments.  Furthermore  (he  Countermeasures  expertment 

tlmt  the  greater  the  control  the  subject  co.ld  exert  over  h.s  own  attitudes 

and  responses,  the  greater  c  ontammai  lor.  he  could  produce  in  ns  rec- 

o^L  rnS  thu:  ’elude  Incction.  The  modified 

contrast  to  the  usual  Free  Association  test  further  illustrates  that 
greater  accuracy  is  achieved  when  the  examiner  can  control 
ter  of  the  suspect's  associational  processes. 

Thirdly,  the  intelligent  suspect  is  capable  of  controlling  his  re- 
actions  to  such  an  extent  that  he  can  elude  de.ect.on 

detection  procedure,  prov.ded  Ihal  he  has  been  .rained  m  the  use  of 
effective  countermeasures. 

In  the  fourth  place,  the  various  plivsiological  indices  diffi^r  in 
lie  detection  accuracy.  One  important  reason  for  s.ich  diffeiences 
accurlcy  is  that  the  indices  do  no.  possess  .he  same  degree  of  objec  - 
tiv.tv  In  this  research  the  psvchogalvar.ic  response  was  found  to  be 
mosreffec.ive;  it  was  also  rated  with  .he  greatest  degree  of  objectivity. 
But  objectivity  was  low  lor  the  resp'iratorv  and  pletbys mog  r a phic  r  . 

actions.  • 

Finally,  in  view  of  the  last  two  conclusions,  this  research  did 
not  find  sufficient  evidence  to  encourage  the  dcveloprnerit  of  a 
program  for  immediate,  on-the-spot  decisions  as  .0  the  guilt  o'"  7° 
cenL  of  a  suspect  tested  on  the  He  de.e.tor,  However  in  view  of  the 
low  objectivity  in  rating  respiratory  and  plelhysmographic  responses, 
thrurj  of  computer  technuptc.  to  d,fferc„„a,e  emons  the  complex  phys.o- 
logical  patterns  obtained  in  lie  detector  examinations,  and  to  develop 
new  indices  or  criteria  of  deception,  is  indicated. 


E.  recommendations 

1  In  view  of  the  ease  with  which  subjects  can  learn  countermeasure 
*•  V  1.V.C  ___  ,  ,  ,,  _ r,^  4  U  r>t 


techniques  a.nd  thus  succes 


ssfully  elude,  detection  in  the  course  of 
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ordinary  lie  detection  examinations,  research  in  other  and  more 
subtle  methods  should  be  encouraged. 

2  In  view  of  the  limited  objectivity  with  which  the 
alid  plethyamographic  response  patterns  can  he  vianally  evalu 
”)  completely  objective  measurentent  tnethods  (perhaps  w.th 
comouter  aid)  should  be  developed; 

(b)  new  specific  indices  of  deception  should  be  structured  an 
tested  for  validity. 

^  Tn  view  of  the  large  number  of  transducers  and  circuits  avail- 
^hle  tor  n^e  fn  He  defection,  a  systematic  -aHtatton  of  these 
should  be  undertaken  in  order  to  determine  which  is  the  rnos 
re^able  and  most  accurate  within  each  physiological  system. 

4  In  view  of  the  limited  objectivity  with  which  the 

and  olethysmographic  reactions  can  be  evaluated,  and  in  i 

fo:crsmmo:ihrvrimrerrm::o?e^ 
aTmfsmf  re.'"mn  fheirer  ;rn^^ 

records,  should  be  encouraged. 
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INSTRUCTIONS  AND  DIRECTIONS 
Simulated  Theft  Experiment 
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118  - 


DIRECTIONS  TO  SUBJECTS 


I.  GENERAL  RECRUITMENT 
A.  To  potential  subjects: 

"We  want  you  to  take  part  in  an  important  scientific  study. 

You  are  to  regard  the  details  of  this  research  and  your 
participation  in  it  as  a  confidential  matter.  The  seriousness  with  which 
we  consider  this  work  prompts  us  to  ask  you  to  sign  a  pledge  to  reveal 
to  no  one  any  of  the  details  in  the  study,  or  your  part  in  it. 

We  would  like  your  complete  cooperation.  This  means  doing 
exactly  as  you  arc  instructed.  Be  assured  that  there  will  be  no  trickery. 
Neither  will  there  be  impossible  tasks  for  you  to  perform. 

A  government  grant  has  made  it  possible  for  us  to  pay  you 
$1.  50  for  the  one  session  in  which  you  will  participate.  The  session  will 
last  between  an  hour  and  an  hour  and  a  half. 

There  will  also  be  an  opportunity  for  you  to  be  eligible  for 
a  number  of  cash  prizes,  one  being  $50.  This  will  depend  on  how  well 
you  comply  with  the  directions  you  are  given. 


II.  SPECIFIC  INSTRUCTIONS  BY  SUPERVISOR  (Theft  Situation) 


A.  To  the  "innocent"  suspect: 

"Your  task  is  to  enter  the  examining  room  and  answer  truth¬ 
fully  any  questions  which  will  be  asked. 

There  has  been  a  theft  of  some  money  from  a  religious  pamphlet 
rack.  You  will  be  questioned  about  possible  participation  in  it.  For  exam¬ 
ple,  if  you  were  asked  "Did  you  steal  the  money  or  serve  as  an  accomplice 
in  this  robbery?"  you  would,  naturally,  answer  (NO)  .  Since  you  know 
nothing  about  it  and  are  completely  innocent,  there  is  nothing  to  worry  about. 

It  is  imperative  that  you  do  not  discuss  the  nature  of  the  ques¬ 
tions  or  the  research  itself  with  anyone  -  not  any  of  your  friends  nor  your 
family. 

Also,  don't  ask  the  examiner  any  questions  because  his  time  is 
limited.  I'll  ansvyer  your  questions  after  the  test. 
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How  well  you,  comply  with  these  directions  will  determine 
whether  you  are  eligible  lor  cash  prizes. 


Are  there  any  qaestions  ? 

B.  To  the  '’thief*  and  "accomplice": 

[  To  Both]  "Please  choose  one  of  these  lots.  When  you  open 

it  you  will  know  your  role  in  this  research.  Sign 
your  name  on  the  lot.  (Supervisor  notes  name  on 
lot.  )  Now  put  it  in  your  pants  pocket. 


There  is  a  pamphlet  rack  in  the  basement  of 
Keating  HalL  in  the  rorrido’-  leading  to  the  men's 
room.  (Point  out  corner  of  building.  } 

You,  (Point  to  Thief.  )  must  approach  the  rack  and 
rob  the  coinbox  of  all  its  contents.  You  may 
approach  in  any  manner  you  desire,  but  do  not  ge^t 
caught. 

While  you  are  robbing  the  pamphlet  rack  you  will 
have  the  help  of  your  accomplice.  (Point  to  him.  ) 


[  To  Lookout  ]  Your  job  is  to  act  as  his  lookout  -  to  warn  him  of 

approaching  students  or  faculty.  You  will  warn 
him  in  a  manner  which  you  both  agree  on,  if  danger 
is  imminent. 


You,  however,  arc  ^  to  take  the  money.  Neither 
are  you  to  be  close  enough  to  him  (Point  to  Thief.  ) 
to  know  what  has  been  taken. 


[  To  Thief] 


[  To  Lookout  ] 
[  To  Thief] 


And  neither  should  you  tell  him. 

Now,  when  you  have  completed  the  robbery,  signal 
the  lookout  to  proceed  upstairs. 

After  he  signals,  you  are  to  come  upstairs  alone, 
immediately.  Return  to  Room _ . 

When  he  (Point  to  Lookout.  )  has  gone  and  you  are 
a  safe  distance  from  the  rack,  examine  what  you 
have  taken.  Count  the  money.  Put  everything  you 
have  taken  from  the  coinbox  into  your  pants  pocket 
(Supervisor  indicates.  )  Return  to  Room  _ 
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[To  Both] 


as  soon  as  possible,  but  don't  run. 

When  you  fellows  return,  you  will  be  taken  to 
the  examining  room  where  you  will  be  asked 
questions  about  the  robbery  of  the  coinbox. 

The  examiner  knows  that  the  coinbox  will  have 
been  robbed  but  he  does  not  know  who  did  it. 

Now  neither  of  you  are  to  admit  any  guilt  or 
participation  in  this  matter.  For  example, 
if  either  of  you  are  asked  "Did  you  steal  the 
money  or  serve  as  an  accomplice  in  this 
robbery"  you  are  to  say  (NO). 

Is  that  clear? 

P.emember,  deny  any  participation  in  or  knowl¬ 
edge  of  the  robbery.  Answer  NO  to  all  questions 
about  the  robbery. 

If  you  comply  with  the  directions  that  you  have 
been  given,  you  will  be  eligible  for  cash  prizes. 

Any  questions  ?  " 


III.  INSTRUCTIONS  BY  EXAMINER  DURING  LIE  DETECTOR  TEST 


A.  Pre-Test  Period 


"As  you  know  this  is  a  li&  detection  machine  similar 
to  the  ones  used  in  police  work.  The  .nnocent 
Since  the  procedure  clearly 

has  a  dillicult  ^oh  concealing 

his  guilt.  (PAUSE) 

I'd  like  you  to  sit  in  this  chair  so  that  I  can  attach  you 
to  the  machine.  (STRAP  IN) 


any  movements, 
ing  movements  is 
testing. 


Are  you  in  a  comfortable  position?  Please  don  t  make 
They  only  spoil  the  records.  Your  cooperation  in  avoid- 
requested  so  that  we  don't  have  to  waste  any  time  re- 
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B.  Testing  Period 

1.  ASSOCIATION  TEST 

"I'm  going  to  say  a  number  of  words.  I  want  you  to 
say  the  first  word  that  comes  to  your  mind  when  you  hear  each  word  that 
I  say.  READY  ? 

apple;  eagle;  button,  pencil;  far-off,  lookout; 
roadside,  warlike,  coinbox;  springtime;  ocean. 

(Retest) 

Now  I'm  going  to  repeat  the  same  words.  Again, 
your  task  '•  ill  be  to  give  the  first  word  that  comes  to  your  mind.  Any 
questions  ?  " 

(Examiner  repeats  association  words  again.  ) 

2.  QUESTIONNAIRE  A 

"Now,  I  will  ask  a  number  of  questions,  some 
of  which  will  be  about  the  robbery.  To  all  questions  give  only  a  YES 
or  NO  answer.  Some  questions  will  be  repeated  more  than  once. 

There  are  no  trick  questions.  All  of  them  can  be 
answered  by  a  Y ES  or  by  a  NO.  READY  ?  " 

(Ouestionnaire  A  is  then  administered.) 

3.  NUMBERS  TEST 

"This  time  I  am  going  to  say  some  numbers. 

These  refer  to  money,  so  that  78  means  78  cents 
and  212  means  2  dollars  and  12  cents. 

Now  when  I  say  a  number,  you  are  to  say  the  number 
that  follows  the  one  I  give.  For  example,  if  I  say  78  you  would  say - - 

84  99  114  124  134  139 

4.  QUESTIONNAIRE  B 

"Now  lam  going  to  ask  you  some  more  questions. 
Again,  please  answer  only  with  a  YES  or  As  before,  some  of  the 

questions  will  be  asked  more  than  once.  " 
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Q  U  ES  T  lONNA  IFIES 

Simulated  Theft  Experiment 
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Name  _ _ _ _ _ _ _ _ 

Last  First  Middle 

Date  of  Birth _ _ _ - 


University 


School _ _ _ _ 

(within  university) 


Place  of  Birth 


City 


State  Country 


Name  of  High  School 


Location 


CIRCLE  CORRECT  ALTERNATIVES- 


Sex . 

Ma  rital  Status  . 

Year  in  College 

No.  of  Brothers . 

NoT  of  Sisters  . . 

Draft  Status . 

Mother  Living? . 

Father  Living? . 

Are  you  a  U.  S.  citizen?  .  .  , 

Do  you  own  a  car? . 

Were  you  ever  fingerprinted? 
Are  you  now  in  the  ROTC?  • 
Do  you  livi‘  on  campus  ?  .  .  . 


M  F 

Single  Married 
Freshman  Soph  Junior 


0  1 

2  3 

4 

Other 

0  1 

2  3 

4 

Other 

lA 

2A 

2S 

4A  4: 

Yes 

No 

Y  es 

No 

Yes 

No 

Yes 

No 

Y  es 

No 

Y  es 

No 

Yes 

No 

Senior 


Do  you  have  a  driver's  license? . 

Do  you  have  any  morning  classes? . 

Do  you  have  any  afternoon  classes? . 

Were  you  ever  a  patient  in  a  hospital? . 

Have  you  ever  had  a  course  in  psychology? . 

Have  you  ever  heard  of  the  Fordham  Fathometer?  .  .  .  . 


Y  es  No 

Y  es  No 

Y  es  No 

Y  es  No 

Y  es  No 

Y  es  No 


Pledge: 
reveal  any 


T  ,  solemnly  promise  not  to 

■*■3  _ _ — - - - 

(print  your  name  in  full) 

of  the  details  of  this  experiment  to  anyone,  nor  to  discuss  it 


with  any  other  participant  for  a  period  of  one  year  from  this  date. 


Signed: 


(Date) 
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QUESTIONNAIRE  A 
(Second  Student  Experiment) 

1.  Is  your  name  _ _ _ _ ? 

2.  Did  you  eat  breakfast  this  morning? 

3.  Is  your  draft  status  lA? 

I.  4.  Were  you  an  accomplice  to  the  thief? 

5.  Do  you  live  in  Brooklyn? 

6.  Are  you  married? 

II.  7.  Did  you  take  the  money  from  the  coinbox? 

8.  Do  you  have  any  afternoon  classes? 

9.  Have  you  ever  been  fingerprinted? 

III.  10.  Do  you  have  the  coinbox  money  with  you? 

11.  Are  you  a  college  student? 

12.  Is  your  draft  status  lA  ? 

II.  13.  Did  you  take  the  money  from  the  coinbox? 

14.  Do  you  live  in  Brooklyn? 

15.  Are  you  married? 

III.  16.  Do  you  have  the  coinbox  money  with  you? 

17.  Do  you  have  any  afternoon  classes? 

18.  Have  you  ever  been  fingerprinted? 

I.  19,  Were  you  an  accomplice  to  the  thief? 

20.  Are  you  a  college  student? 

21.  Is  your  draft  status  lA? 

III.  22.  Do  you  have  the  coinbox  money  with  you’’ 

23.  Do  you  live  in  Brooklyn'^ 

24.  Have  you  ever  been  fingerprinted? 

II.  25.  Did  you  take  the  money  from  the  coinbox? 

26.  Are  you  a  college  student? 

27.  Are  you  married? 

I.  28.  Were  you  an  accomplice  to  the  thief? 

29.  Do  you  have  any  afternoon  classes? 

30.  Is  your  name  _ _ _ 7 
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QUESTIONNAIRE  B 
(Second  Student  Experiment) 

1.  Are  you  an  Anuerican  citizen? 

2.  Do  you  have  any  morning  classes? 

3.  Is  your  mother  living? 

j,  4.  Do  know  how  much  money  was  in  the  coinbox? 

5.  Do  you  live  on  campus? 

6.  Arc  you  now  in  a  Reserve  Officer  Training  Program? 

II.  7.  Did  you  act  as  a  lookout  for  the  thief? 

8.  Were  you  born  in  the  Bronx? 

9.  Were  you  ever  operated  on  for  appendicitis? 

III.  10.  Do  you  have  the  coinbox  money  with  you? 

11.  Did  you  graduate  from  high  school? 

12.  Is  your  mother  living? 

II.  13.  Did  you  act  as  a  lookout  for  the  thief? 

14.  Do  you  live  or«  campus? 

15.  Were  you  ever  operated  on  for  appendicitis? 

I.  16.  Do  you  know  how  much  money  was  in  the  coinbox? 

17.  Did  you  graduate  from  high  school? 

18.  Are  you  now  .n  a  Reserve  Officer  Training  Program? 

III.  19.  Do  you  have  the  coinbox  money  with  you  ? 

20.  Were  you  born  in  the  Bronx? 

21.  Were  you  ever  operated  on  for  appendicitis? 

II.  22.  Did  you  act  as  a  lookout  for  the  thief? 

23.  Did  you  graduate  from  high  school? 

24.  Are  you  now  in  a  Reserve  Officer  Training  Program? 

I.  25  Do  you  know  how  much  money  was  in  the  coinbox? 

26.  Were  you  born  in  the  Bronx? 

27.  Is  your  mother  living? 

III.  28.  Do  you  have  the  coinbox  money  with  you? 

29.  Do  you  live  on  campus  ? 

30.  Do  you  have  any  brothers  ? 

31,  Before  today,  did  anyone  tell  you  the  details  of  this  theft? 

32,  Are  you  an  American  citizen? 
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RATING  SCALES 
Simulated  Theft  Experiment 
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Name: 


Date: 


Role:  Ihnocent 


By  checking  the  appropriate  place  on  the  rating  scales,  describe 
your  emotional  reactions  and  feelings. 

1.  While  waiting  (just  before  taking  the  Lie  Detector  Test). 


Relaxed 


Tens  e 


very  moderately  more  relaxed  more  tense  moderately  very 

relaxed  relaxed  than  tense  than  relaxed  tense  tense 


Calm _ 

very 

calm 


moderat  ely 
calm 


more  calm 
than  excited 


more  excited 
than  calm 


moderately 

excited 


Excited 

very 

excited 


Disinterested 

&  detached  _ 

from  procedure 


Interested 
&  involved  in 
my  role 


Any  other  comments  (feelings  or  unusual  happenings). 


II.  During 


the  interrogation  (i.  c.  during  the  Lie  Detector  Test). 


Relaxed 


Tense 


Calm 


Excited 


Dis  interested 

Sf  detached  _ 

from  procedure 


Interested 
fct  involved 
in  my  role 


Any  other  comments  (feelings  or  unusual  happenings). 


HI.  During  the  Lie  Detector  Test,  did  you  feel  that  your  records  may  have 
indicated  guilty  reactions?  (Refer  only  to  questions  about  the  crime.) 

ALL  of  my  responses  probably  indicated  guilty  reactions. 

MOST  of  my  responses  probably  indicated  guilty  reactions. 

-  MORE  THAN  HALF  of  ray  responses  probably  indicated  guilty  reactions 

LESS  THAN  HALF  of  roy  responses  probably  indicated  guilty  reactions. 
VER'X  FEW  of  my  responses  probably  indicated  guilty  reactions. 

NONE  of  my  responses  probably  indicated  guilty  reactions. 
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Name: 


Date; 


Role:  Lookout 


By  checking  the  appropriate  place  on  the  rating  scales,  describe 
your  emotional  reactions  and  feelings. 

I,  While  you  were  acting  as  lookout. 

Tens  e 

I^ToTTT;;!^  more  tense  moderat^^ 
relaxed  relaxed  than  tense  than  relaxed  tense  tense 

Excited 

very  moderately  more  calm  more  excited  moderately  very 
calm  calm  than  excited  than  calm  excited  excited 


calm 

Disinterested 

&  detached _ 

from  procedure 


Interested 
&  involved 
in  my  role 


Any  other  comments  (feelings  or  unusual  happenings): 


ri.  While  waiting  (just  before  taking  the  Lie  Detector  Test). 


Relaxed 


Calm 


Tense 


Excited 


Dis  inte  rested 

&  detached _ 

from  procedure 


Interested 
&  involved 
in  my  role 


Any  other  comments  (feelings  or  unus ual  happenings ); 


III.  During  the  interrogation  (i.e.  during  the  Lie  Detector  Test). 


Relaxed 


Calm 


Dis  interested 

&:  detached  _ _ 

from  procedure 


Tens  e 


Excited 


Interested 
&:  involved 
in  my  role 


Any  other  comm 


ents  (feelings  or  unusual  happenings). 
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Rating  Scales:  Lookout,  (cont'd) 

IV.  During  the  Lie  Detector  Test,  did  you  feel  that  your  recorded  re¬ 
actions  gave  you  away?  (Refer  only  to  questions  about  the  crime.  ) 

ALL  of  my  reactions  probably  showed  that  I  was  lying. 

MOST  of  my  reactions  probably  showed  that  I  was  lying. 

MORE  THAN  HALF  of  my  reactions  probably  showed  that  I  was  lying 

-  LESS  THAN  HALF  of  my  reactions  probably  showed  that  I  was  lying. 

VERY  FEW  of  my  reactions  probably  showed  that  I  was  lying. 

NONE  of  my  reactions  probably  showed  that  I  was  lying. 


V.  While  you  were  acting  as  lookout,  there  were  (other  than  the  thief) 

more  than  three  people  nearby  or  passing  by. 
one  tb  three  people  nearby  or  passing  by. 
no  people  nearby  or  passing  by. 
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Name: 


Date: 


Role:  Thief 


By  checking  the  appropriate  place  on  the  rating  scales,  describe 
your  emotional  reactions  and  feelings. 


I.  while  you  were  taking  and  pocketing  the  money. 


Relaxed _  _ 

very  moderately 
relaxed  relaxed 


jTiore  relaxed  more  tense 
than  tense  than  relaxed 


Tens  e 

moderately  very 
tense  excited 


Calm _  _ _ f- 

very  moderately 

calm  calm 


Excited 

more  calm  more  excit^  moderately  very 
than  excited  than  calm  excited  excited 


Disinterested 

&  detached  _ 

from  procedure 


Interested 
St  involved 
in  my  role 


Any  other  comments  (feelings  or  unusual  happenings): 


11.  While  waiting  (just  before  taking  the 

Relaxed _  _ _  _____  - 

Calm  _ _ _  _ 


Lie  Detector  Test). 

Tens  e 

Excited 


Dis  interested 

&  detached _ _ 

from  procedure 


Interested 
&  involved 
in  my  role 


Any  other  comments  (feelings  or  unusual  happenings): 


Relaxed 


Tense 


Calm 


Disinterested 

&c  detached _ 

from  procedure 


Excited 

Interested 
&c  involved 
in  my  role 


Any  other  comments  (feelings  or  unus ual  happenings ): 
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Rating  Scales;  Thief  (cont'd) 

IV.  During  the  Lie  Detector  Test,  did  you  feel  that  your  recorded 

reactions  gave  you  away?  (Refer  only  to  questions  about  the  crime.  ) 

ALL  of  my  reactions  probably  showed  that  I  was  lying. 

MOST  of  my  reactions  probably  showed  that  I  was  lying. 

-  MORE  THAN  HALF  of  my  reactions  probably  showed  that  I  was  lying 

LESS  THAN  HALF  of  my  reactions  probably  showed  that  I  was  lying. 
VERY  FEW  of  my  reactions  probably  showed  that  I  was  lying. 

NONE  of  my  reactions  probably  showed  that  I  was  lying. 


V.  While  you  were  taking  and  pocketing  the  money,  there  were  (other  than 
the  lookout) 

more  than  three  people  nearby  or  passing  by. 
one  to  three  people  nearby  or  passing  by. 
no  people  nearby  or  passing  by. 
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APPENDIX  B 

Denial-of-Actual- Crime  Experiment 

1.  Instructions 

2.  Questionnaires 
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INSTRUCTIONS  TO  REHABILITATION  SUBJECTS 

(Supervisors) 


"We  are  testing  a  new  machine  here  at  the  Clinic  and  we  need 
some  people  to  help  us.  I  am  sure  that  this  would  be  an  interesting 
experience  for  you,  and  it  could  give  you  some  knowledge  about  scientific 
research.  Also  wc‘11  be  able  to  pay  you  for  your  time. 

We  want  to  check  how  well  the  machine  reveals  bodily  reactions 
such  as  voice,  breathing,  and  perspiration,  when  people  are  asked 
embarrassing  or  emotional  'questions.  Not  all  of  the  questions  that  may 

be  asked  are  embarrassing,  as  for  example  -  Is  your  name _  ' 

An  example  of  a  somewhat  emotional  question  might  be;  Were  you  ever  in 
an  automobile  accident?  None  of  the  questions  are  about  sexual  matters 
and  there  arc  no  trick  questions. 

If  you  agree  to  take  part  in  this  work,  we  don't  want  to  know  any 
trouble  that  you  may  have  had  with  the  law.  So  if  any  question  pertaining 
to  such  matters  happens  to  be  asked,  you  should  answer  the  question  by 
saying  NO.  Is  that  clear?  Remember  just  simply  answer  NO. 

You  can  be  sure  that  no  information  is  transmitted  from  the  clinic 
files  to  the  examiner.  He  knows  nothing  about  you  personally.  All  we 
are  interested  in  seeing  is  how  the  machine  records  bodily  changes  to 
emotional  or  embarrassing  questions. 

If  you  arc  interested,  wc  will  schedule  an  appointment. 

(Examiners) 

"This  is  our  equipment  designed  to  measure  bodily  reactions  of 

people. 


I'm  going  to  ask  a  number  of  questions  and  you  are  to  answer 
each  one  by  saying  either  YES  or  NO.  Remember  answer  each  question 
by  a  YES  or  NO  answer. 

Are  you  ready?" 
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QUESTIONNAIRE  I 
(Rehabilitation  Subjects) 

1.  Is  your  name _ _ _ _ • 

2.  Were  you  born  in  the  USA? 

3.  Did  you  eat  breakfast  this  morning? 

4.  Is  your  mother  living? 

*5. 

6.  Do  you  ever  ride  the  subway  to  work? 

7.  Have  you  ever  been  in  an  auto  accident? 

8. 

9.  Did  you  go  to  public  school? 

10.  Is  your  draft  status  lA  ? 

11. 

12.  Do  you  ever  travel  by  taxi? 

13.  Do  you  have  any  s  isters  ? 

14. 

15.  Do  you  live  in  an  apartment? 

16.  Have  you  ever  been  in  an  auto  accident? 

17. 

18.  Do  you  ever  travel  by  taxi? 

19.  Do  you  have  any  sisters? 

20. 

21.  Do  you  ever  ride  the  subway  to  work? 

22.  Is  vour  mother  living? 

23. 

24.  Did  you  go  to  public  school? 

25.  Is  your  draft  status  lA  ? 

26. 

27.  Do  you  live  in  an  apartment? 

28.  Do  you  have  ariy  sisters  ? 

29. 

30.  Do  you  ever  travel  by  taxi? 

31.  Have  you  ever  been  in  an  auto  accident? 

32. 

33.  Do  you  live  in  an  apartment? 

34.  Is  your  draft  status  lA  ? 

35. 

36.  Do  you  ever  ride  the  subway  to  work? 

37.  Is  your  mother  living? 

38. 

39.  Did  you  go  to  public  school? 

40.  Is  your  name _ _ _ 


*Two  questions  specific  to  each  Rehabilitation  patient 
were  entered  into  the  blank  spaces.  Two  other  questi 
crimes  in  which  the  patients  were  not  involved,  were 


's  criminal  record 
.ons,  pertaining  to 
used  as  controls. 
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QUESTIONNAIRE  II 
(Rehabilitation  Subjects) 

1.  Are  you  a  United  States  Citizen? 

2.  Did  you  eat  breakfast  this  morning? 

3.  Did  you  go  to  work  today? 

4.  Were  you  ever  held  back  in  school? 

*5. 

6.  Were  you  born  in  New  York  City? 

7.  Do  you  have  a  driver's  license? 

8. 

9.  Did  you  read  today's  paper? 

10.  Have  you  been  in  th^  armed  forces? 

11. 

12.  Do  you  live  in  Brooklyn? 

13.  Have  you  ever  spent  the  night  in  a  hospital? 

14. 

15.  Are  you  righthanded? 

16.  Do  you  have  a  driver's  license? 

17. 

18.  Were  you  born  in  New  York  City? 

19.  Have  you  ever  spent  the  night  in  a  hospital? 

20. 

21.  Do  you  live  in  Brooklyn? 

22.  Have  you  been  in  the  armed  forces? 

23. 

24.  Are  you  righrhanded? 

25.  Were  you  ever  hold  back  in  school? 

26. 

27.  Did  you  read  today's  paper? 

28.  Do  you  have  a  driver's  license? 

29. 

30.  Are  you  righthanded? 

31.  Have  you  been  in  the  armed  forces? 

32. 

33.  Were  you  born  in  New  York  City? 

34.  Have  you  ever  spent  the  night  in  a  hospital? 

35. 

36.  Did  you  read  today's  paper? 

37.  Were  you  ever  held  back  in  school? 

38. 

39.  Do  you  live  in  Brooklyn? 

40.  Are  you  a  United  States  Citizen? 


='^Two  questions  specific  to  each  Rehabilitation  patient's  criminal  record 
were  entered  into  the  blank  spaces.  Two  other  questions,  pertaining  to 
crimes  in  which  the  patients  were  not  involved,  were  used  as  controls. 
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APPENDIX  C 

npnial-of-Classified- Information  Experimer^ 


1.  Instructions  to  Subjects 
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INSTRUCTIONS:  DENIAL-OF- "CLASSIFIED”- KNOWLEDGE  EXPERIMENT 

A.  Points  Covered  By  Administrators  In 
Instructions  To  Their  Personnel 

1,  This  research  is  important  and  valuable. 

2.  We  are  asking  for  volunteers. 

3  There  will  be  one  session.  On  Tuesday  and  Wednesday  of  next 

week,  we  will  try  to  retest  as  many  of  you  as  possible. 

4.  Essentially  this  is  to  see  how  well  people  can  vvitholdjmportant 
information  from  individuals  who  have  no  need  to  know. 

5.  The  questioning  will  involve  classified  material  discussed  on 
Monday. 

6.  The  examiners  may  ask  you  about  several 

the  matter  discussed.  But  since  they  have  no  need  to  know, 
you  are  justified  and  obligated  to  answer  ^  to  questions 
pertaining  to  the  case. 

7.  Obvlou.ly,  you  must  deny  knowledge  o£  anj,  classified  material. 

8  Your  identity  will  be  safeguarded.  We  won’t  know  about  your 

performance.  Thus,  how  yon  oerform  in  the  research  will 
not  influence  your  status  here. 

B.  Supervisor  To  Subjects 

•>We  want  to  take  part  in  an  important  scientific  study. 

You  are  to  regard  the  details  of  this  research  and  your  participation 
I  ras  a  confidential  matter.  Because  of  the  importance  of  this 
work  we  request  that  you  reveal  to  no_one  any  details  of  the  stu  y. 

or  your  part  in  it. 

To  assure  anonymity  we  will  now  give  you  a  code 

number  on  the  tag  which  you  are  to  keep  m  your  wallet  until  Thursday 
(Friday).  This  code  number  can  in  no  way  reveal  your  personal 

identity . 

Furthermore,  your  performance  in  this  research  will  in  no  way 
influence  your  status  here. 

You  will  be  asked  a  number  of  questions,  some  of  which  may 
pertain  to  classified  material. 
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Please  answer  all  questions  by  YES  or  NO- 
Are  there  any  questions.  " 

C.  Examiner  To  Subjects 

-This  is  a  lie  detection  machine  similar  to  the  ones  used  in  police 
work. 

These  machines  have  an  excellent  record  in  identifying  criminals. 
And  the  criminal  has  a  difficult  job  concealing  his  guilt. 

I'd  like  you  to  sit  in  this  chair  so  that  I  can  attach  you  to  the 
machine. 

I  will  ask  a  number  of  questions.  To  all  questions  give  only  a 

YES  or  ^  answer.  There  are  no  trick  questions.  All  of  them 

can  be  answered  by  a  YES  or  by  a  NO. 

Are  you  in  a  comfortable  position? 

Please  don't  make  any  movements.  They  only  spoil  the  records. 
Your  cooperation  in  avoiding  movements  is  requested  so  that  we 
don't  have  to  waste  any  time  retesting. 
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APPENDIX  D 

Counter-Measures  Experiment 
1.  Instructions  to  Subjects 
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EXAMINER'S  INSTRUCTIONS  TO  SUBJECTS 
(Counter-measures  Experiment) 

"There  are  four  different  parts  to  this  session.  Deliberate 
violation  of  instructions  will  disqualify  you  from  the  prize  money.  " 

PART  A  (Contol  Test) 

"Now  for  the  first  part. 

You  are  to  select  one  of  these  slips  which  will  have  a  number 
on  it.  Read  the  number  (to  yourself)  and  keep  it  in  mind.  Then  put 
the  slip  into  your  pocket. 

I'm  going  to  try  to  find  out  the  number  on  the  slip.  Each  time 
I  call  out  a  number,  even  though  it  be  the  number  you  have  chosen, 
you  are  to  say  NO.  In  other  words  you  are  to  say  NO  to  every  number 
I  say.  Is  that  clear? 

Now,  for  the  important  instructions.  Although  you  are  to  deny 
or  lie  about  your  number,  do  not  try  to  use  any  deliberate  means  to 
•belTthe  machine.  ’  In  other  words,  I  don't  want  you  to  move,  wiggle, 
cough  or  breathe  hard  so  as  to  'foul'  up  this  procedure.  I  merely 
want  to  find  out  what  happens  in  lying  under  ordinary  conditions. 

Remember.  I  want  you  to  lie  about  your  number.  However,  if 
you  make  any  deliberate  attempts  to  contaminate  the  record,  and  these 
are  not  hard  to  spot,  you  will  be  disqualified. 

Do  you  remember  the  number  on  the  slip?  Fine!  Now  I  will 
begin  with  the  test. 

Ready.  " 

(Number  series  is  presented.) 


PART  B  (Complete  Relaxation) 

"Now  for  the  second  part. 

Here  we  will  ask  you  to  use  a  special  method  to  beat  the  machine. 
This  is  the  RELAXATION  or  YOGA  method.  You  are  to  relax  complete  y 
every  muscle--in  the  arms,  the  legs,  face  and  neck. 

You  are  to  try  to  get  into  an  'abstract'  or  'far  away'  frame  of 
mind.  Just  try  to  think  of  nothing.  You’ll  hear  everything  I  say  but 
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EXAMINER'S  INSTRUCTIONS  (cont'd) 

you'll  consider  it  as  a  voice  far  off  in  the  distance.  Being  relaxed,  you 
■will  not  be  affected  or  excited  when  hearing  the  numbers  I  say. 

Let  us  practice  a  bit  and  sec  if  you  can  get  into  this  relaxed 
'far  away'  frame  of  mind.  Try  relaxing  your  muscles  from  head  to 
toe.  (Examiner  encourages  the  subject  to  relax  completely.) 

While  you  arc  in  this  relaxed  and  abstracted  state  I'm  going  to 
ask  you  a  few  questions.  You  arc  to  answer  them  by  YES  or  NO  in  a 
relaxed  manner.  We  want  to  check  on  how  well  the  instrument  indi¬ 
cates  complete  relaxation. 


Questions 

1. 

2. 

3. 

4. 


Are  you  feeling  relaxed? 

Are  you  a  graduate  student? 
Were  you  born  in  Europe? 

Do  you  live  on  Staten  Island? 


(If  necessary  the  examiner  repeats  the  last  three  questions 
until  the  electrodermal  response  is  extinguished.  ) 

O.  K.  That's  fine. 

Take  one  of  the  slips.  Look  at  the  number,  remember  it,  and 
put  it  into  your  pocket.  Again.  I'll  say  a  set  of  numbers  and  you  arc 
to  answer  NO  to  each  number.  But  this  time  you  will  be  answering 
while  in  this  completely  RELAXED  state. 

Now  just  relax  and  when  you  are  completely  relaxed  say 
"NOW"  and  I'll  begin  with  the  numbers.  " 

(The  second  list  of  numbers  is  used.) 


PART  C  (Muscle  Tension) 

"Now  for  the  third  part. 

This  time  you'll  try  to  beat  the  lie  detector  by  using  the 
MUSCLE  TENSION  procedure.  This  requires  tensing  muscles  w  ic 
are  not  visible  and  which  have  no  immediate  connection  with  the  le 
detection  equipment,  as  for  example,  the  muscles  of  the  toes  the 

calf,  or  the  internal  stomach  muscles.  However,  movements  of  the 

hand,  arm  or  head  are  easily  observed  and  readily  detected  by  e 
machine. 
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EXAMINER'S  INSTRUCTIONS  (cont'd) 

First,  you  are  to  practice  tensing  the  toe  muscles. 
against  the  lloor.  Try  this  until  you  can  do  it  rather  easily  and  with 

out  moving  the  shoes. 

Now  I'm  going  to  ask  you  the  same  questions  again.  You  are  to 
tense  your  toe  muscles  on  one  of  the  questions. 


Questions 

1.  Arc  you  ready? 

2.  Are  you  a  graduate  student? 

3.  Were  you  born  in  Europe? 

4.  Do  you  live  on  Staten  Island? 

(Check  what  question  was  used  in  the  TENSION  state.  K  there 
are  no  clear  indications  on  the  chart,  repeat  the  practice  pro 

O.  K.  That's  fine. 

NOW  we  are  ready  lor  the  test.  Select  a  slip.  Note  the  number  on 
it  and  put  it  in  your  pocket. 

reaction  fromll^  number  on  the  slip  to  another  number  in  the 
Eor  oxampl.  ^R^the 

it.^  Thcrclftiryou  are  to  stick  with  that  number  and 
your  muscles  only  to  that  same  number  whenever  it  is 
example:  (Here  the  examiner,  with  a  hypothetical  set  of  numb e 
demonstrates  the  procedure  to  be  followed  by  the  subject.  ) 

Is  that  clear?  Remember  to  tense  your  muscles  always  on  the 
same  number. 

Incidentally,  are  you  sure  of  the  number  on  your  slip?  Fine. 
Then  we'll  begin.  " 

(The  third  number  series  is  used.  ) 

PART  D  (Exciting  Imagery) 

"Now  for  the  final  part. 

To  try  to  beat  the  lie  detector,  you  will  use  the  EXCITING 
IMAGERY  technique. 
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EXAMINER'S  INSTRUCTIONS  (cont'd) 

Recall  to  mind  some  incident  in  your  life,  or  some  thought  or 
image  that  you  know  can  get  you  excited  or  upset.  Do  you  have  some¬ 
thing  exciting  in  mind  for  the  practice  session?  Fine.  You  are  to 
attach  this  EXCITING  IMAGE  to  one  of  the  questions  I  will  ask.  These 
will  be  the  same  questions  asked  before.  Remember,  use  the  EXCITING 
IMAGE  on  only  one  question,  but  not  the  one  used  in  MUSCLE  TE.NSION. 

Questions 

1.  Are  you  ready? 

2.  Are  you  a  graduate  student? 

3.  Were  you  born  in  Europe? 

4.  Do  you  live  on  Staten  Island? 

(Check  the  question  used  for  EXCITING  IMAGERY.  If  clear 
results  are  not  apparent,  repeat  the  practice  session.) 

O.  K.  That's  fine. 

Now  select  a  slip.  Read  it,  make  a  mental  note  of  it,  and  put 
it  into  your  pocket. 

The  best  procedure  in  the  EXCITING  IMAGERY  technique  is  to 
attach  the  exciting  image  to  a  number  other  than  the  one  you  have 
selected.  For  example  after  you  say  NO  to  the  number  on  the  slip 
(i.  e.  the  very  first  time  you  lie  to  that  number)  you  are  to  arouse 
this  exciting  image  on  either  of  the  two  numbers  that  follow  the  lie. 

You  are  to  stick  to  that  number  and  to  attach  the  exciting  image  to 
that  same  number  thereafter. 

(Examiner  demonstrates  the  procedure  again  with  a  hypothetical 
set  of  numbers.  ) 

Is  that  clear  ? 

Do  you  remember  the  number  on  your  slip?  Fine!  Then  we  11 

begin.  " 

(The  fourth  series  of  numbers  are  used.  ) 

After  the  experiment 

"Please  do  not  talk  with  anyone  about  the  procedures  used  in  this 
experiment.  If  you  do,  you  will  forfeit  your  right  to  one  of  the  prizes.  " 
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APPENDIX  E 


Recording  Forms 
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Ratei' 

Date 


Expci-iment  # 
Examiner _ 


(  -t-t-)  High  Signif. 
RECORD  m 


*)  Signif.  (?)  Doubt  Signif.  (-)  Non-Sig.  (0)  Non- interp^ 


Subject  1 


Subject  Z 


Subject  3 


y\ 


Plinth  PGR  Resp  Pleth  PGR 


button 
lookout 
coin  box 


Accomplice 

(4)  _ 

(19)  _  _ 

(28)  _  _ 

- 

-  - 

-  - -  - - 

Take  money 

(7)  _  _ 

(13)  _  _ 

(25)  _  _ 

— 

— 

-  - 

_  —  — — 

\Ionuy  witli 

(10)  _ 

(16) 

(22)  _  _ 

— 

— 

-  - 

-  -  - - 

button 

_n - -  .P-—- » 

— 

_  _ 

lookout 

■  ■- 

— 

coin  box 

— 

-  - 

record  az 

Resp 

Ph-th  PGR 

Resp 

Plclh 

PGR 

Resp  Pleth 

PGR 

Numbe  r  s 

_ 

- -  - 

— 

— 

— 

-  - 

How  much 

(4) 

- 

— 

— 

-  - 

- - 

(16) 

— 

— 

— 

■  ■-  - - 

(25) 

, _  _ 

— 

- - 

— 

" 

Lookout 

(7) 

-  -  - 

— 

— 

— 

- - 

— 

(13) 

_ 

_ _ 

— 

■■ " 

(22) 

— 

- - 

— 

- - - 

Money  with 

(10) 

- 

„ 

— 

- - 

— 

(19) 

— 

— 

— 

-  - 

DIAGNOSIS 

(28) 

( 

) 

( 

) 

( 

) 

REM  A  RKS 
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RATER  CONFIDENCE  SCALE 


Experiment  # _ 

Examiner  _ _ 

CONFIDENCE  Subject  1  Subject  2 

In  own  "Diagnosis"  Diagnosis  Diagnosis 

_ _ (  ) _ (  ) 

Almost  certain  _ _ 

Very  confident  _  _ 


Rater 

Date 


Subject  3 
Diagnosis 
(  ) 


More  confident  than 
doubtful 


More  doubtful  than 
confident 

Very  doubtful 
No  confidence 


REMARKS: 
p  Ef^T^P 

Easy  to  Interpret?  R-^sp  Pleth  PGR 

Very  easy  _  _  _ 

Easy  _  _  _ 

Difficult  _  _ 

Very  difficult  _  _ 


Resp  Pleth  PGR 


Resp  Pleth  PGR 


REMARKS: 


AIDS 

In  Diagnosis _ Ass  'ns 

Most  helpful  _ 

Moderately  helpful 
Of  minor  help 

Not  helpful  _ 

REMARKS: 


Nos.  Ass'ns  Nos.  Assn's  Nos. 


Did  Subject's  Behavior 
Influence  your  Diagnosis? 
Comment  on  this  if  it  did. 
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APPENDIX  F 
Photographs 

1.  Instrument  and  Attachments 
Z.  Specimen  Records 
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FIGURE  1 


Photograph  of  the  control  and  recording  panels 
of  the  Grass  Polygraph.  The 

respiration,  blood  pressure,  and  PGR,  were  cau 
and  controlled  by  the  upper  two  and  bottorn 

U  respectively.  In  the  lower  part  of  the  photo¬ 
graph,'  the  ^^ccording  pens  and  a  sample  record  are  in 

evidence. 
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FIGURE  2 


Photograph  of  a  subject  with  the  attachments 
necessary  to  record  the  three  physiological  measures. 
The  rubber  bellows  around  the  chest  provided  the 
respiration  record,  while  the  metal  finger  oncometer 
on  the  middle  finger  of  the  subject's  right  hand  gave 
rise  to  the  plethysmographic  record.  The  psychogal¬ 
vanic  response  was  obtained  from  palmar  electrodes 
which  were  attached  to  the  hands  of  the  subject  by  means 
of  the  broad  rubber  bands.  Hidden  from  view  are  two 
transducers  placed  on  platforms  attached  to  the  rear 
legs  of  the  chair.  Also  employed  (but  not  pictured 
above)  was  a  Lavelier  microphone  which  hung  from  the 
subject's  neck,  resting  on  his  chest  just  above  the 
bellows . 


FIGURE  3 


Photograph  of  a  sample  testing  situation,  with 
the  experimenter  in  the  foreground  and  the  subject  at 
the  right.  In  order  to  depict  the  attachments  of  the 
subject,  including  the  Lavelier  mic rophone,  the  sub¬ 
ject  was  positioned  to  enable  a  side  view.  However, 
in  actual  experimentation,  he  was  placed  with  his  back 
to  the  experimenter. 
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FIGURE  4 


Photograph  of  a  portion  of  an  actual  record  indi¬ 
cating  the  respiration  pattern  (at  top  of  chart),  a 
relatively  unresponsive  plethys mographic  pattern  (middle 
recordings)  contaminated  by  several  movements  (large 
spikes),  and  the  psychogalvanic  response  (third  recording) 
indicating  very  little  reactivity  except  for  a  slow  decrease 
in  palmer  resistance  (rising  curve).  Resetting  of  the 
psychogalvanic  response  base  line  is  noted  by  the  num¬ 
bers  240.  The  marker  and  timing  pen  produced  the  re¬ 
cording  at  the  bottom  of  the  chart  where  the  large  blocks 
of  ink  indicate  the  points  at  which  stimuli  (association 
words)  were  applied. 
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FIGU  RE  5 


Photograph  of  an  actual  record  clearly  indicat 
ing  "involvennent"  on  the  part  of  the  subject.  Signifi¬ 
cant  responses  are  evident  in  the  plethysmographic 
record  (at  I,  II,  III)  and  in  the  psychogalvanic  record 
(at  I  and  II). 
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FIGURE  6 


Photograph  of  an  actual  record  illustrating  the 
effects  of  gross  bodily  movements  (M)  on  the  physio¬ 
logical  recordings.  These  movements  distort  all 
three  responses,  in  many  cases  causing  deflections 
beyond  the  recording  range  of  the  pen  units. 
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FIGURE  7 


Photograph  of  an  actual  record  obtained  in  the 
countermeasures  experiment  when  the  subject  was 
attempting  to  deceive  the  operator  by  using  the  muscle 
tension  technique.  The  number  on  which  the  subject 
was  lying  was  27,  while  muscle  tension  was  used  on 
number  22.  When  27  was  called  for  the  first  time,  a 
significant  psychogalvanic  reaction  along  with  move¬ 
ments  in  the  plethysmographic  record,  were  evident. 
The  next  number  was  22,  ard  the  subject  seemed  to 
have  held  his  breath  in  anticipation  of  his  physical 
effort,  which  resulted  in  sizable  psychogalvanic  and 
plethysmographic  reactions.  When  22  was  called  again, 
the  subject  was  very  successful  in  producing  significant 
psychogalvanic  and  plethysmographic  responses. 
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